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PROCEEDINGS
I ntroductions and Overview

DR. BENEDI CT: Good norning. \Wlcone to the Food
Advisory Comm ttee nmeeting of the Center for Food Safety and
Applied Nutrition, Food and Drug Administration, second day.
The topic of our discussion for yesterday and today is
probiotics.

Before we begin, | think we should conplinent and
thank FDA for its selection of sone outstandi ng speakers.

We heard a wonderful program yesterday, very succinctly
presented. W are grateful for the information and those
sspeakers have joined us at the table today, so that during
what IS essentially a roundtable discussion, they will be
avail abl e as resources for nenbers of the conmttee as we
begin to provide advice to FDA on this topic.

Before we go too nuch farther, | think it is
probably appropriate if we all just introduce ourselves so
that the fol ks making the recording and the fol ks |istening
at home will kﬁbw where we are all sitting.

My name is Steve Benedict. | amfromthe
University of Kansas and | am an i nmunol ogi st .

MS. DeROEVER: Cathy DeRoever, Center for Food
Safety and Applied Nutrition at FDA | amthe Exec Sec for

the Food Advisory Committee.

M5. HAYDEN: Linda Hayden, Ofice of Science with
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CFSAN.

DR HOTCHKISS:  Joe Hotchkiss, Cornell University,
Department Of Food Science.

M5. RICHARDSON:  Donna Ri chardson, Howard
university.

DR MONTVILLE:  Tom Montville, Professor of Food
Science, Rutgers University.

DR FUKAGAWA:  Naom Fukagawa, University of
Vermont, Who started out as a pediatrician and now does
«ger ont ol ogy.

DR O SULLIVAN:  Dan O Sull'ivan, University of
Minnesota, Departnment of Food Science and Nutrition.

DR WAGNER:  Doug Wagner, microbiologist at the
FDA’s National Center for Toxicol ogi cal Research.

DR BUCHANAN:  Bob Buchanan, FDA, Center for Food
Safety and Applied Nutrition, Senior Science Adviser, and
Director of the Ofice of Science.

DR SANDERS: Mary Ellen Sanders. | ama
consultant with Dairy and Food Cul ture Technol ogi es.

DR. CLEMENS: Roger Cenens, Professor of Food
:Science and Nutrition, Cal Poly Pormpna and freel ance
consul tant.

DR GASKINS: Rex Gaskins, University of Illinois.

DR CLYDESDALE:  Fergus Clydesdale, University of

IMassachusetts at Amherst.

M LLER REPORTI NG COWVPANY, | NC.
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6
DR VILLARREAL: Roberto Villarreal, University of

Texas, San Antoni o.

DR COHEN. Mtch Cohen, Division of Bacterial and
Mycotic Diseases at the Centers for D sease Control

DR RUSSELL: Rob Russell, gastroenterol ogi st and
nutrition from Tufts and USDA.

DR. S| GVAN- GRANT:  Madel ei ne Si gman- Grant,

Uni versity of Nevada, Reno, Cooperative Extension.

DR. BENEDI CT:  Thank you.

So, what we hope to do today is provide advice to
FDA. Before we do that, we mght ask Ms. DeRoever if she
has any beginning advice for us. None taken.

So, just a brief recap before we actually get into
the business of the day. So, yesterday, we heard sone fine
presentati ons about probiotics thenselves, about what is
available in the narketplace, and some thoughts about what

m ght be comng on |ine.

We heard about the organisns thenselves, we heard
about the factQihat it is a huge ecosystem nmethods of
analysis. W tal ked about the inmmune system and the imune
response. W tal ked about infant foods and fornul a.

One of the sort of dichotomes would seem-and
this is personal opinion gleaned fromthe fine tal ks that |
heard--is that we are dealing with a huge ecosystem of which
we can recogni ze about 400 organisns with an additional 400

M LLER REPORTI NG COMPANY, | NC
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7
to soo that we can't recognize and don't know-we know they

exist, but we don't know what they are, and in sonme ways it
seens difficult to effect a lasting change in the system
However, pathogens can certainly effect dramatic, sonetines
apocal yptic changes.

Yet, the time to recovery varies dependi ng on what
happens to the system and so as we consider these things, |
think it is inportant to think about the big picture and the
massi ve nunber of people who are affected by greater or
| esser insults to the systemand do fine, and the
possibility of getting a |asting change when you notice that
14 days later you can't find the organi smyou put in.

| think all of these things we have to consider if
you don't m nd.

So, today, what we are asked to do is focus on a
scientific framework for what FDA should do next in
addressing the question, the emerging question of
probiotics, and it would be good if we used the sane format
as yesterday. -

The inportant thing we nust do is provide a cogent
transcript that can be poured over later by folks who wll
actually deal with policy. So, again--and | am probably the
worst person at this--it would be nice to avoid a free-
wheel i ng di scussion where we all just junp in with our many
opi ni ons because people won't be able to keep track.

M LLER REPORTI NG COMPANY, | NC
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8
Sadly, I wll ask that we do the same thing we did

yesterday, which is get the attention of M. DeRocever and we
will take everyone's coments in the order that she wites
down your nane. This will allow us perhaps |ess
spontaneity, but | think it will be nmuch nore polite and
straightforward.

If | forget to nention your nanme when you begin to
speak, please don't hesitate to do that, so that the fol ks
can wite down exactly who you are and, as Ed Brandt |ikes
to say, the Master's degree students who are studying your
comrents in five years will be able to know that you
actually made them

So, as | said, what we want to do is establish a
framework, a scientific framework by which FDA can then
l aunch its next group of activities with respect to
probi oti cs.

We are going to talk about safety assessnments and
efficacy assessnents today, and we want to keep in mnd how
many of these things affect the general population and how
they affect specific subpopul ati ons of individuals that
m ght be called upon to interact with probiotics.

As we go through the specific subsets that we are
asked to discuss, once we have discussed things
sufficiently, a subjective opinion, of course, we will then
be asked to put things into priorities, so that FDA can read

M LLER REPORTING COMPANY, |NC.

735 8th Street, S E
Washi ngt on, D. C. _20003- 2802
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through this and say, well, the first thing we need to work
on is this, and this mght be extremely mnor, but we m ght
want to think about it in the year 2020

Al so, be aware that FDA will probably return to
t he Food Advisory Conmittee for additional fine-tuning of
this. Wth that in nind, we don't really have to draw
conclusions today as nuch as we have to get as nany ideas on
the board as possible with priorities, so FDA can cone back
to us and say, "Did you really nean this?" No. So, FDA can
have plenty of things to work wth

Presentation of Questions and Discussion

DR. BENEDICT: So, if you have the piece of paper
that details the questions, the commttee questions that we
are going to get to, the first one listed is safety
considerations, and there are several subsets of this.

So, this question involves the follow ng things.
Il will sort of read it to you

What FDA has asked is: Gven changes in
scientific nomenclature, what terms could be better
articulated, defined or clarified to advance nutual
under st andi ng about these products?

So, that is what FDA has asked. \Wat | would like
for us also to consider, if FDA is called upon to define a
number of things, including probiotics, what are the

essential conponents of any definition of any termthat we

M LLER REPORTI NG COWVPANY, | NC.
735 8th Street, S E
Washington, D.C. 20003-2802
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10
propose today that needs to be defined.

We don't have to wite the definition, that is not
our job, but the things that we think should be included or
excluded should cone out on the table.

Al'so, recall that whatever goes into a definition

wll in part, | think, govern how some substances are

regulated, so we want to be sure we just say things, and

other folks will deal with that.

A final thing to consider in ternms of nomenclature
Is can we use specific termnol ogy--and we may not be able
to--but can we use specific termnology to |ink groups or
organisms with the putative physiological effects that they
m ght have, or putative sites of delivery, as we |earned a
little about yesterday.

So, the first thing that | think we shoul d
consider is ternms and definitions, and perhaps to focus our
thinking or maybe to save time, | spent some time last night
gl eani ng phrases fromthe various definitions and from
conversations and questions in some of the presentations,
and what | would like to do, and if you have an interest you
can take out your crayons and wite down things that strike
you as positive or negative, and if you don't, that's fine,
too. | have a few things.

| will just read themout to refresh your nmenory
about what we heard yesterday, and then we can perhaps

M LLER REPORTI NG COVPANY, |NC.

735 8th Street, S. E
Washington, D.C. 20003-2802
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11
address t he specifics.

So, basic ternms that we have heard, probiotics, of
course, prebiotics, symbiotics, and then a definition of
anything Wi || include organism or it nmight include viable
organism, or it mght include carefully defined strains of
organisms.

| also mght, as we heard, we mght deal with
ssubst ances produced by an organi sm and one assunes that
these would be in vivo after application, not just produced
in vitro, and that becone a different subset.

We need to think about single versus m xed
culture, and then terns, active terns, nodulate the growth
of other organisms was listed, also nodulate the devel opment
of the imune system was one of the activities that we
heard. In many of the definitions include have a benefici al
affect on. This could be the intestinal mcrobial balance
It could be the inmmune response, either nucosal or systenic

and just pause for a mnute.

There is a term  The phrase is "dietary

'uadjuvantﬂ' To an immunol ogi st, of course, adjuvant means

one thing, but the word adjuvant cones fromthe Latin
adjuvare nmeaning to help, and so a dietary adjuvant could be
sonmething that helps the diet, and I wasn't clear about

which nmeaning this was. So, if we choose to use adjuvant,

we may wish to define it a little better

M LLER REPORTI NG COWVPANY, | NC.
735 8th Street, S E
Washi ngton, D.C. 20003-2802
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Gt her ternms are beyond basic nutrition for the

help that is given. Inproving nutritional and mcrobia
bal ance, interacting with the host nucosa, a touchy one -
clinically validated health effect, ingested in adequate
amounts.  Sone fol ks were nentioning that.

Now, another thing to consider is, as we |earned
yesterday, |ooking down the road all of these things may not
be ingested. W |earned about vaginal effects, wound
healing effects, and so topical applications are sonething
that either may exclude ingested froma definition or nay
need to be included.

One coul d envision suppositories to get to the
intestinal tract, because we need to target different--as we
heard, there are different places that need to be targeted.

The other question is: |s the nucosa always the
target? Well, we heard that wound healing mght be in the
offing, and so there you have it.

So, those are the terns that | was able to come up
w th that occupy the thoughts of people. | f anyone has
additional terns that they would like to add to this |ist,

please do so at this time, and then we can start after that

a di scussion of what we think should really be inportant.

May | ask one other thing. If you could all turn
your name tags sonewhat obliquely, so that | can see your
nane, even though | may know you well, |, in the heat of

M LLER REPORTING COMPANY, |NC

735 8th Street, S. E.
Washi ngton, D.C. 20003-2802
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battle, sonmetines forget, and | wsh to nmake no error

Do people have additions to this list of terns?
Dr. Montville.

DR MONTVILLE:  Steve, | don't know quite where
this fits in, but the definition of the organism the
characterization of the organism and exactly what it is we
are talking about, and how we can prove that it is the sane
one in five years as was approved today.

DR BENEDICT:  That's good. So, carefully define
strains over the long term

Dr. Russell.

DR RUSSELL: Another word that | think was used
differently by different people was colonization versus
prol onged residence tinme, and | think we need to be clear on
what we are tal king about.

DR BENEDI CT:  Yes.

Dr. O enens.

DR CLEMENS:  You might want to consider just
lactic acid bagieria, for exanple, because many organi sns
wer e di scussed yesterday that may not be specific to lactic
acid bacteria, but lactic acid bacteria are currently used
in the binder as conparable with lactic acid bacteria.

DR BENEDICT:  Yes, Dr. Sigman-Gant.

DR SIGVAN-GRANT: | don't know if this fits in

your list of terms, but there seened to ne a lack of clarity

M LLER REPORTI RG COWVPANY, | NC.
735 8th screet, S. E.
Washi ngton, D.C  20003-2802
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between prevention or pronotion of health, treatnent of

disease, and in terns of what they are used for, and | just
think that needs to be defined somewhere, and if not in this
set, then sonewhere down the road.

DR BENEDI CT:  Thank you.

Al right. So, nowthe hard part is figuring out
inportant it is to include different things. To ne, a
«description of the organismor organisms used, so a
definition mght say mxed or purified or extrenely
characterized or whatever, organisms that you do other stuff
Sith.

so, what do people feel about how the organism
should be addressed in a definition? The commttee, do you
think it is inportant to define specifically the organism
that goes in? And all the organisms that go in, as in the
case of yogurt, for exanple, how specific do we want to be
or do we want the FDA to be?

Let me just say before | go further, anyone who
actual l'y know what | should be tal king about, nostly Dr.
Buchanan, if | start getting us off track and wandering
around, just kind of let me know that you don't care about
this, you guys.

DR BUCHANAN:  Just a brief coment. W can

provide you with the best estimate of the definitions

between drugs, dietary supplenents, and foods that we can

M LLER REPORTI NG COVPANY, |NC
735 8th Street, S E
Washington, D.C. 20003-2802
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based on our |egal requirenents.

| would, in ternms of priorities, suggest that the
commttee focus on dietary supplenent uses and food uses,

that therapeutic uses for the treatnment of disease would be

classified as a drug, and that woul d be the purview of a

I{different advisory committee.

So, as you are thinking about future applications,

“please focus on dietary supplenments and foods. Now (f we

need to get a better legal definition about what a drug is,
and it's a hazy definition at best, but think about the
‘treatnent of synptons. |f you are giving sonething to treat
a disease state, assume that that is a drug, and that is not

the purview that we are dealing with here when we are asking

for advice.

Al so, please, while the applications may be
useful, let's try and focus on the actual ingestion of the
viabl e organisms, not topical treatnents, not vagina
treatments. Those would be nore directed probably towards a
drug applicatiéﬁ.
| DR BENEDICT:  Thank you.

Dr. O Sullivan.

DR O SULLIVAN:  Based on where probiotics and the
organisms are at present, it appears that the term
probi otics mght be beginning to get too broad, and possibly
needs to be subdefined |ike, for exanple, we hear about some

s Bin Sireet, S.E -

Washington, D.C. 20003-2802
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beneficial effects that occur which is not specific to any

one organism just any lactic acid bacteria which can
essentially get into the target sites and be tested at high
numbers, and then there strain-specific effects.

So, possibly there is a general and a specific
definition rather than trying to bundle everything into the
one word, it mght get very cunbersone.

DR BENEDICT: Dr. Sanders.

DR SANDERS:  Just for clarification for me, | can
understand the inportance of this group's focus on foods and
di etary supplements, as Dr. Buchanan pointed out, but in
terns of definition of the termprobiotic, if it is going to
be used in a drug application ultimately, | amwondering if
it makes sense for us to consider the termprobiotic, so
that if, in fact., there becones a legal definition of this,
it doesn't have to be defined two different things for two
different applications, which then could ultimately be
confusing or whatever, that perhaps the definition portion
of the efforts«bf this commttee need to consider ultimte.
drug applications. | don't know.

DR BENEDI CT:  Thank you

MS. DeROEVER: This conmmittee would not be asked
to consider any drug or nedical device unless we actually
had a joint neeting with one of our sister centers. |

really think we are best focused on the food uses for the

M LLER REPCRTI NG COWPANY, | NC
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purview of what we are doing.

It is alsointhe interest of tinme, and | think it
has been nmentioned perhaps once or twice before this may
just be an initial meeting. |f we have comments, certainly

they will be in the record, and we can take themto a sister

center and internally decide what approach to take based on
those coments.

DR BENEDICT:  Dr. Hotchkiss.

DR HOTCHKISS: As was pointed out | thought very

clearly yesterday, there are a variety of definitions of

probiotics both froma scientific perspective, but even

broader definitions in the regulated industry, and | think

FDA's first priority should be to clarify its position on

that definition. That would help FDA, as well as the

regul ated industry because that would hel p them deci de which

directions they wanted to go with their products.

The second nost inportant definitionis, in ny

view, organism strain, and so forth, and as we saw, the

-~

t axonony, becaﬁse of introduction of nodern nethods for dong
taxonony is changing and likely to continue to change,
therefore, you have to worry about naking the normal kind of
definitions that you do, so it seens to me FDA has to

consider including perhaps things like genetic or

biochem cal requirements within that definition. |f the

t axonony does change--which it is very possible it will--

M LLER REPORTI NG COWVPANY, | NC.
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fithat the organismdoes not in a particular application,
: particularly a food or supplenent application, so | think

fthose two definitions are really first based to get on with

flthe process, and in ny belief in having interacted with sone

{lof the industry on this issue, maki ng those definitions

woul d hel p nmove the industry forward because they would know

Jmhat the rules of the gane are going to be.

ﬁ

3
gl
3
[§,

[ Pause. |
DR BENEDICT:  This is not lively enough
Dr. Cohen

DR COHEN.  Wuld there be sone advantage in

aitrying to look at the issues of food and dietary supplenents
igseparately?

| DR BENEDICT:  Dr. Hotchkiss.

DR HOTCHKISS:  Perhaps, but ny understanding of

lthe way food and dietary supplement and structure function

gclains, and so forth, are going to work out, that that

fjdifferentiation between those two terns is going to be |ess

based on the product than it is based on the clains on the

product, and so forth, and the clains are brought forth, not

nby FDA, but by soneone wanting to nmake that product or use

fthat product, and that seens to be very hard for us, you

|

jknow, given the yogurt or whatever to understand which

fjcategory that falls into.

DR BENEDICT:  Dr. Montville.

M LLER REPORTI NG COMPANY, | NC.
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DR MONTVILLE: | think you are both right in that

if we look at foods, it would seemthat the only requirenent
is safety, so we could start with safety. Then, when you go
to nutritional supplenents, we are talking about safety and
efficacy, that they do sonething.

DR. BENEDI CT: Dr. Buchanan.

DR, BUCHANAN.  Just to again provide alittle
gui dance to keep this on focus. \ile there are differences
in the legal system in the |aw associated with dietary
suppl ements and foods, the issues that you should be facing
are, are there scientifically based differences between what
woul d have to be considered with a dietary suppl enment versus
what woul d have to be considered by a food.

So, for exanple, in your definition, your
consi deration, would be the fact that you have concentrated
a culture into a capsul e have sonme special attribute
scientifically versus if you just took the product and fed
it as part of a good.

So, r‘think those are the kinds of things that you
shoul d be considering, but | would not worry too nmuch about
segregating what is the definition of a dietary suppl enment
versus a food in the legal definitions. |Leave that to our
|l egal staff. They get paid a lot of nmoney to do that.

DR. BENEDI CT: Dr. Cydesdal e

DR CLYDESDALE:  Just to continue on Dr.

M LLER REPORTI NG COVPANY, | NC.
735 8th Street, S.E
Washi ngton, D.C.20003-2802
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Buchanan’s comments, | think it would be very inportant in

the definition because we think of probiotics and food, we
are really thinking of a substrate which, by and |arge,
controls the type of probiotic that's in there very much so,
the type of organismthat is going to growis going to
«depend upon the conditions that the food inposes on those
©organi snms, whereas, when we get to dietary supplenents, we
are going to have to be sure that we know exactly what's
there and the amount that's there, and we can tell the
consunmers what they are getting.

so, not only do we have to worry about
concentration effects, but we have to worry about what is
there, because there is no exterior control once you
separate these things on what will grow or what won't grow
or what mght be there, whereas, the food does confer sone
exterior or external control on what grows.

DR. BENEDI CT: Dr. Cohen. Pass.

Dr. Fukagawa.

DR FUKAGAWA:  Yes. Could you please clarify for

‘me again. Qur charge is really to define and assess or cone

to sone kind of opinion wth respect to the use of these

organi sms in food conponents when a health claimis

associated with it, correct? O is it, for exanple, it is
| abel ed on yogurt that it contains--that is not sonething
that we now need to address because yogurt has been on the
M LLER REPORTING COMPANY, |NC
735 8th Street, S E

Washi ngton, D.C. 20003-2802
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market for years. If you could just clarify that for ne.

DR. BENEDICT: | wll defer to Dr. Buchanan, who |
am sure can do a much better job

DR BUCHANAN:  What woul d be very hel pful --and
Let's just pick a single exanple here. W have the term
probiotic, what we are going to hear about. In the
definitions that we heard presented yesterday, and discussed
around the table, there were a variety of factors that were
or were not included in different definitions.

Sonme of the definitions said that you had to have
viable organisms. Qher definitions said that you did not
have to have viable organisms. Sone said you had to have
intact organisms. Sone said it could be products of those
or gani sns. Some said that it had to be lactic acid
bacteria, others used a nuch broader range in the
definition.

Do they have to be viable, nonviable? Do they
have to have a beneficial effect or not a beneficial effect?
Then, of course, you get into what is a beneficial effect,
which is another definition

But if you think back to the different definitions
that were put up on the board, and there were different
terms used to describe the criterias within those, which of
those criterias are inportant for us to include in a
definition that we wll have to develop for a probiotic, and
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what kind of priority should we be considering those.

DR. BENEDI CT: Dr. Hot chki ss.

DR HOTCHKISS:  Let ne throw sonething out on the
table to try to get us moving on this. | would suggest that
the termprobiotic, as nost commonly used, would have to be
somet hi ng contai ning viable organisns.

There was some discussion of that yesterday, but |
think as nost comonly used, it is a viable, that is,
capabl e of reproduction, that it nust be ingested--at |east
in the context of this commttee--that it must be ingested,
that there nust be a denonstratable positive health benefit
to consunption or ingestion of this organism

| think some of those kinds of components of a
definition cover both the supplenment and the food category,
but | think that we should really try to narrow this down as
commonly used. As | said, viability is a key, known
organism | think is a key to a definition, and naybe some
others will conme to mnd.

DR BENEDICT:  (kay. Let's deal with that. How
nany Of the folks on the commttee think the organi sm shoul d
be viable? Let's just go with do we agree that the organi sm
in a probiotic should be a viable organism

Let's do a show of hands and then we can count,
and that will happen.

Those who think the organi smshould be viable, who

M LLER REPCRTI NG COVPANY, | NC.
735 8th Street, S E
Washi ngton, D.C. 20003-2802
(202) 546- 6666




aj h

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25

23
are on the conmttee, raise your hands. This will be the

conmi ttee.

[ Show of hands. ]

DR BENEDI CT:  The score is 8.

Those who do not think viability is a factor,
pl ease signify, and abstention.

Eight in favor and one abstention.

Dr. Fukagawa, please.

DR FUKAGAWA: | just wanted to clarify that |
think ny vote is based on the fact that | don't think we
have good scientific data to be able to assess the issue of
conponents of a nonviable organism or at |least | haven't
felt that the discussion was conpelling, providing support
at the other side, so | would go with Dr. Hotchkiss'
reconmendation that we consider the viability.

DR BENEDICT:  Dr. Hotchkiss.

DR HOTCHKISS: One of the reasons for viability
is if you include products of organisns that are no |onger
viable, you rez-i.IIy have included a whol e host of things that
are including things like vitamns, and so forth, that are
produced by fermentation. You have really opened up in a
different direction that would not be considered under the
rubric of probiotic in ny view.

DR BENEDICT  Dr. C enens.

DR CLEMENS:  Thank you, Joe, for your comments.
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| assune on viability you include that the organi sns can be

resuscitated.

DR HOTCHKISS:  Certainly.

DR BENEDICT: So, the next word in Dr. Hotchkiss'
panoply of terms is ingested, and since this is the Food
Advi sory Conmttee, for our terms, ingested is crucial, as
was pointed out by Dr. Buchanan.

W will |eave to the FDA the decision of whether
they want to make, as has been suggested, a generalized
definition that affects anything that is probiotic.

Dr. Buchanan.

DR BUCHANAN:  Certainly we heard--1 will take it
as a recommendation--that in whatever definition we conme up
with for probiotics, that we try to harnonize that with our
sister centers associated wth drugs.

DR BENEDI CT:  Thank you.

So, what about a denonstrable benefit? Are there
comments on whether a probiotic should show a denonstrabl e
benefit? In the word "demonstrable," Oof course, we wll
need a definition.

Dr. Russell.

DR RUSSELL: Once again, | am going to have
probl ems when we tal k about benefits of bacterial balance.
Those terns are so vague and neani ngl ess, and we don't know
that they really have any health benefit or not. The fact
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that you are putting nore bifidobacteria into colon, so

young children may or may not have a health benefit, and we
don't know that nore or less clostridia in the adult colon
or nore or |ess bacteroi des nakes them any | ess healt hy.

So, to change that by increasing a certain
organism | amnot sure, unless we can show that that
organi sm prevents diarrhea or sone disease, it is going to
be hard to define what health benefit neans. | just bring
t hat up.

| know you can't just say has an effect probably
because you don't want it to inply that probiotic would have
a negative effect, but | just worry about health benefit.

DR.  BENEDI CT: Dr. Hot chki ss.

DR. HOTCHKISS: | certainly agree with Dr.

Russell. In my view, sinply changing the microbial ecol ogy
of the lower G tract does not in itself constitute a health
benefit. On the other hand, as we heard some evidence, somne
very good evidence | thought yesterday, there are nore
direct or poteﬁ}ially more direct health benefits from
probiotics for which FDA has a responsibility to bring forth
if they can be denonstrated. So, FDA as part of the Public
Heal th Service, has a responsibility, not only to prevent
unsafe things, but also to bring forth or allow things that
produce positive health benefits, not changing the nicrobial
ecol ogy of the gut or whatever per se, but a denonstratable
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in an accepted nedical kind of test or trial, in ny view

DR BENEDICT:  So, let me just interject. Then,
that woul d nean that just synthesizing the two, on the one
case a probiotic would include a gl obe nunber of things, and

in another case we would ask if it is going to be called a

probiotic, that it have a benefit.

That is probably enough for FDA to deal wth.

Dr. Montville.

DR MONTVILLE: | was wondering if we couldn't
kind of parse this out into a general health benefit in the
definition and then deal with what exactly is a health
benefit in the claimbecause we heard that there are
clinically proven, there are generally thought to be, there
are anecdotal, and there could be a whole spectrum of clains
ranging from you know, is thought to, to inproves or to--is
clinically proven to, and then parse that all out and what
claims would be allowed, and what you would have to do to
prove the claim

DR. BENEDICT: Dr. Sanders.

DR SANDERS: | feel very strongly that the
concept of consunption for health benefit has to be part of
this definition, because that is just at the heart of the
concept of what a probiotic is, and | don't know if it is
possi ble within the definition to differentiate defined
health benefit with intent.
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I'n other words, a definition that says a probiotic

Is added or consuned for a health benefit, you know, st at es
that the intent is that that is there, and then it is up
then to further definition or how the product ultimately is
regul ated to define exactly what degree of evidence is
required to substantiate that type of a statenent.

DR. BENEDI CT: Dr. dydesdale

DR CLYDESDALE: |' woul d-agree with Dr. Russell.
| have a great deal of difficulty understandi ng how we woul d
show a health benefit when surrogate nmarkers aren't
avail abl e to nmeasure such a benefit.

Perhaps we m ght consider sonething |ike changing
or maintaining, or changi ng physiol ogical function, because
if we are tal king about structure function clains, that is
all you have to tal k about.

| think if you get into health benefits, you get
into incredible difficulty in trying to show that a health
benefit has actually occurred. | mean all one has to do is
read the heaItH clainms literature and the evidence that has
been submitted there, and it's extraordinarily difficult.

| wasn't here yesterday, but after reading the
literature, | found that there is not conpelling evidence to
show that there is a health benefit. There nay be sone
.evidence to show that there is some physiol ogical changes
perhaps or change in physiological function. s m ght
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consi der something |ike that.
DR. BENEDI CT: Dr. Sigman-G ant.
DR SIGVAN-GRANT: | think one of the things that

| heard yesterday--and please correct me if | am w ong--was
{that there might be different benefits for different

ipopulations, the benefits nmaybe that have been shown with

|the preterminfants or some of the young children m ght be

| seemto agree, why use these if these wasn't

W some sort of benefit to the user. How we define what that

they are being used for.
DR BENEDICT: Dr. Hotchkiss.
DR HOTCHKISS: At least as | interpreted what |

| that particular synptom or disease, and how you woul d

| structure a claimor what clains you could neke or what

d but it seens to ne that the evidence is fairly strong in

| that particular case.

In other cases that we heard, nost others, the

f evi dence seened to be much less conpelling. So, it is a

case- by-case thing.
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DR BENEDI CT: Dr. Russell.
DR RUSSELL: Wuldn't that be treatnent of a
di sease, though, and if we are not supposed to be
considering that, | nmean | suppose that you could take it a

step back and say that that is due to inmunostinulation or
modul ation, which would be a functional effect, inprovenent
in a functional inmmune function.

| mean | amjust trying to get your thought on
t hat .

DR HOTCHKISS: As it was presented, certainly it
was treatment of the disease, but if you ook, the
difference seens to be in terns of what kind of claimyou
make on it. If you claim if you want to say it treats a
di sease, sonmething that is a disease state, then, it
obviously falls in the drug, but if you | ook at nost, either
structure function clainms or supplenment kinds of clains,
they do not directly nention disease, but underlying that is

nost always a disease, so it depends.

-

In nmy view, if you are going to say it, if you are
going to say it helps diarrhea in sone way, then, you have
made a drug claim  On the other hand, if you said that it
hel ps maintain nornmal bowel function or sonething |ike that,
then, you are in a different ballgane, but the underlying
assunptions seemto nme to be quite simlar.

DR. BENEDI CT: Ms. Richardson
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MS. RICHARDSON. As one of the consuner

representatives, ny concern is that we are talking about a
nmut ual understanding of these terns and these products, and
we have got this group of experts around this table who
can't seemto come to a consensus about it, that keeping in
mnd what Dr. Gant said and what Dr. Clydesdale said, that
if you are going to define it, and we can't saythat it
treats a disease, and we can't say that there is a benefit,
it raises the question about what are we doing here, but
al so could we then | ook at using some terns that woul d
| essen what we are saying, and perhaps say that it assists
with certain physiological functions because then it is not
a guarantee the consumer is not hopefully going to think
that if | ingest this, you know, I amnot going to get
di arr hea.

DR BENEDI CT: Dr. Fukagawa.

DR FUKAGAWA: | am trying to synthesize all these
thoughts, also looking at it fromthe consunmer's point of
vi ew and fronlg-physician's point of view, either a
pedi atrician or someone then focused on the ol der person, a
| ot of consuners will want to do what they believe is in the
best interests of their child or thenselves, who may be
ol der.

| think it can be a bit msleading to claimthat
these products have a definite health benefit. |n certain
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situations, it does help the physiologic function, but if

anyone has been a parent recently, one knows that your
definition of |oose stools or diarrhea in a child is really
qui te variable based on your cultural background, your hone,
whet her or not you are willing to change 10 di apers versus
20, and | think in sone situations, the physiologic
response, namely, |oose bowel novenents in an infant, is a
normal expected physiologic synptomin response to an
i1l ness that does not necessarily need enhanced
t herapeutics, | mean, you know, won't get hurt, but then, on
the other hand, may not necessarily inprove things, in which
case then the claimwould be nmore along the |jnes of
treatment, which is not what we are addressing

So, | think staying along the lines of having
potential inmpact on physiologic function seens the nost
reasonabl e and honest rather than claimthat it treats a
synpt om

DR BENEDICT:  Dr. Buchanan.

DR BUCHANAN: Just a little caution here and then
to sort of restate what | stated earlier. There is a
differentiation legally in the definition of a drug versus a
dietary supplenment, however, Dr. Hotchkiss is correct, this
could be in the eyes of the behol der and the claim put
forward

So, | would not try to spend a lot of time here
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wor king up the distinction between a therapeutic agent and a

dietary supplement.  You will spend the rest of this norning

arguing that out and really comng to no resolution.  j,st

assune that there is a health benefit if that is what you
are leaning towards, and then let us sort out whether it's a
drug or dietary supplenent.

DR. BENEDI CT: Excel | ent.

Dr. Gaskins.

DR GASKINS: A therapeutic benefit in diarrheal
di sease is consistent with an inprovenment in barrier
function. Barrier function is one of the major
physi ol ogi cal functions of the intestine, so in that sense,
you could claimthat inproved barrier function is the
outconme without specifying treatnment of the diarrheal
di sease. | think barrier function is nmuch easier to neasure
than mcrobial balance, and so forth. | ppan you can fairly
wel | describe barrier function and nmeasure the effect of
specific organisns on barrier function

DR. BENEDI CT: Dr. Hotchki ss.

DR HOTGHKISS: | think, to change a little bit,
the definition of the organismis extremely inportant in
this. | would like to hear from the nol ecul ar biol ogists
nicrobiologists i f the state of the art is sufficient to

define organi smas sonet hing beyond genus and strain of the

10rmal taxonony, can you wite a definition that woul d
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include sonet hing specific enough that there would be no

question if the taxonony changed, that you still had the
same Or gani sm

DR O SULLIVAN. If | wunderstand you correctly,
you want to see is it possible to wite a definition that
yQU can ensure a strain doesn't change over tine?

DR HOTCHKISS: No. That is part of it, but that
is not really what | am saying.

DR. O SULLI VAN:  Because that woul d be inpossible
unless you sequence the whol e genone.

DR HOTCHKISS: No, that is not what | am saying.
'The taxonomi c nanme given to organisnms is in a state of flux
t hese days as | understand it, very much so.

DR. O SULLI VAN  Yes.

DR HOTCHKI SS: So, any kind of regul atory
definition of a specific organismis subject to change if
that definition is only genus and species it seenms to ne
t hese days.

DR O SULLIVAN. That is correct.

DR HOTCHKISS:  What | want to know is could FDA
wite into their definition for a specific organi sm
something that would not change if the taxonony did change.

DR O SULLIVAN. That is a very good point, okay,
because that is correct. \Wen you tal k about nolecul ar

speciation, it comes to a point how much different nmust the
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equence be before you cross the barrier between species or
ubspecies, et cetera, and that changes, and there is no
umerical value that is across the board.

In sone cases, people say 95 percent, in other
ases it is over 99 percent, because it all depends on the
ictual, how related this particular phylogenetic nol ecul e
.S.

So, it all cones down to classifying, calling a
species Or subspecies as it is characterized on certain days
rontaining these particul ar phenotypic characteristics which
ire | nmportant. If relying totally just on nolecul ar
-axonomy IS probably very naive because what is really
inmportant is the phenotypic characteristics, so a definition
vould have to include not just genus and species, but it
vould have to include an organismwth this particular
oiography essentially. You will have to define a proper
bi ography for a particular organi sm because the actual, even
the genus nanmes can actually change.

DR. éENEDICT: So, if | understand what you are
saying, the answer is probably not.

DR. O SULLIVAN. If you just say a genus and a
species, that could be totally different in five years
time.

DR BENEDI CT:  Absol utely.

W have other people on the list, but do you have,
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Dr. Gaskins, a comment on this topic?

DR GASKINS: However, there is an international
set of guidelines. There is an international commttee to
name Strains and species. Those guidelines are used by the
International Journal of Systematic M crobiol ogy was the
fiormer nanme, it now has a new name that incorporates
evolution in the title, and | can't come up with the nane,
but there is a very specific set of guidelines that they
follow, that is internationally accepted guidelines, and |
think that would be a good place to start. It is not an ASM
journal, it used to be.

DR. BENEDI CT:  Thank you. So, we are going to
thove to the people who are on the list. W have discussed
viability, we have discussed ingestion. W have spent a |ot
of time on benefit, and | suspect we have gl eaned about
everything we can on the topic of benefit or not, and |
think we have pretty well dealt wth known or not known.

So, let's nove down the list. Dr. Cydesdal e

DR CLYDESDALE: | just wanted to go back to the
coment that Dr. Buchanan made benefit. | just would like
to reiterate that whether we tal k about health or whether we
tal k about physiological function will not depend on the | aw
inny mnd, but wll depend on what data is avail able and
what we are confortable saying based on the data.

DR. BENEDICT: Dr. Montville.
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DR MONTVI LLE: | had nore of a question in terns

of the use of the definition, whether it is going to be for

i 2regul atory and technical purposes, in which case

physiological function and barrier properties, and things

il would be very appropriate, or if it is supposed to be useful

| to the consumer, in which case physi ol ogi cal properties and

barrier functions has no nmeaning, and intestinal well-being,

::aJthough we kind of laugh at that, they think they know what

it means
DR BUCHANAN:  But that was the question, Bob

DR BENEDICT:  Interestingly enough, Dr. Buchanan

ffis next on the list to speak.

DR BUCHANAN: W are seeking your advice, and the

Il advi ce you just gave us is sonething that we wll be
:cognizant of.  Communicating to different subpopul ations

fiwi thin our range of stakeholders is always inportant, and
1that is why we are not asking you to wite a definition. | t
:does have to be able to comunicate to all of our people

| -hat are interested.

That is responding to that question. | did want

f#to go back to Dr. Hotchkiss' question or comment, and |
;guess | would turn it around and ask the conmittee, based on
!the conversation and discussions that you heard yesterday,
3is it inmportant to us to be able to define a probiotic, not

25 J’probiotics, but a probiotic in terns of sonething nore
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pecific than genus and species, do we need to be able to

pecify a single strain and be able to follow the identity
£ that strain, 1s that an inportant issue.

DR. BENEDI CT: Dr. Sanders.

DR SANDERS: Wth regard to the issue of strain
nd definition of strain for probiotics, | think although
1icrobiologists are constantly frustrated by changes in
.axonomy, and certainly they happen all the tine and, you
cmow, It is as difficult for us as it was for anybody, |
-hink that the inportant issue in ny opinionis that in the
.aboratory, regardless of what genus and species you call an
>rganism, We have pure culture techniques that allow you to
lefine a strain, and a think a good | esson can be | earned
from Lact obacillus GG

That organi smwas patented as Lactobacill us
acidophilus. It was |ater defined as a Lactobacillus casei,
and nowit IS known as a Lactobacillus rhamosis, but you
can track the history of published |iterature on that strain
cecause |t mas-zonstantly identified as Lactobacillus
what ever GG

So, even though we are in a position to have the
speci es and even genus of organisns that are used as
probi otics changed due to taxonom c devel opnents, | think as
| ong as reasonable pure culture mcrobiological techniques

are used, it is very easy to define a strain, and that that
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strain definition then can sort of supersede all the changes

I n whatever species we have.

DR. BENEDI CT:  Thank you.

Dr. Sigman- G ant.

DR SIGVAN-GRANT: | just wanted to say sonething
about the benefits. W seemto focus specifically on G
benefits, but would that be limting potential future
benefits that probiotics m ght have, which haven't
suggested, maybe have as nmuch definition, so when you say
physi ol ogi cal function, one mght want to be careful whether
we | abel that as G function specifically.

DR. BENEDI CT: Dr. O Sullivan.

DR. O SULLI VAN: | ama total advocate of using a
particular strain, because there is no justification in
saying a whole species can do a specific thing. However, if
you |l ook at the peer-reviewed literature, there does seemto
be general effects that is not strain-dependent, just |ike,
for example, if a person's intestine is conprom sed neani ng
the flora has Béen significantly depreciated, the evidence.
suggests that if you get essentially what |ooks |ike any
nonpat hogeni ¢ organismthere in high nunbers, it can sonehow
pronote the normal flora com ng back with a | ower incidence
of diarrhea.

Now, if that is the general effect, it either is
classified a probiotic effect or it is not classified. So,

e 8ih titoct, S E
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if you just limt it solely to it has to be one particular

strain, you are elimnating that potential general effect.

DR BENEDICT: Okay. Let's try to focus this down
and end it sort of, and with respect to the strain itself, |
@amsensitive to the general effects and the specific
@ffects, and | think we have heard about tracking
lhistorically, whatever you call it, it does certain things.

So, perhaps we could offer an opinion, first of
all, on how-the word "specific" comes to mnd, but is
d nappropriate--how defined the organi smor organi sms shoul d
loe when we are defining the stuff, and I don't know exactly
lhow to phrase a question.

Per haps we coul d just have an opinion on how nmany
of the conmttee think we need to go down to the strain
level, and if | may interject editorially, if we have the
strain level, then, the general effects mght be taken care
of. | don't know enough to know to interpret what you have
said.  It's ny fault.

Dr. Ebhen woul d i ke to say somet hing.

DR. COHEN: | have been stuck for about the | ast
30 m nutes. It is hard for me to separate this from
application, | nmean to know what strain you are having in

yogurt is very different fromwhat strain you are having for

a specific claim' that have a very physiological or

functional or therapeutic depending on what area you are
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talking about kind of effect.

So, it is hard for me to sort of look at this in a
Lunped fashi on.

DR BENEDI CT:  Thank you.

Dr. O emens.

DR CLEMENS: Dr. Cohen, | appreciate that coment
because if you ook at a pediatric application, we know that
| infants cannot tolerate d-lactic acid, but they tolerate 1-
i:Iactic acid. Again, we have to be very specific on sone
inetabolites, as well, as we characterize the strains.

DR BENEDICT: But the other thing is if people

want to nmake health clainms, specific disease health clains,

and that is Colum A and if they want to say well-being
itthat's Colum B, and in either case, perhaps we just need an
{ opi ni on about what we need to know about the organismin
there. | don't wish to be obtuse, but perhaps we could just
r<do anot her show of hands about how many fol ks on the

| coomttee would like to see it to the strain |evel and how
imany folks are strained by that.

Dr. Mntville, would you like to nake a comment
before we do this?

DR MONTVILLE: Yes. Steve, that is still very
;<diffiCMt, and | woul d suggest we split it out into maybe
for specific health clains do you need a strain.

DR. BENEDI CT:  Excel |l ent.
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DR MONTVILLE: Versus for a general effect, would

genus and speci es be enough.

DR BENEDICT: (Ckay. Let's do that. So, let's do
the specific health claimfirst. How many folks on the
commttee would like to raise their hands in favor of to the
strain level for a specific health clain? pr. d ydesdal e,
please help me out here. | am not getting anywhere.

DR CLYDESDALE: | don't know whether | am or not,

but until we understand the nechanismof the effect, it is

very difficult to nake such a vote, because naybe the

‘effect, | nean if you say if it's a health claim it my be

due to a general effect, you know, to a wide variety of
imcroorganisns that are in food, and the bal ance of these in
a particular strain may not matter so nuch

| mean so w thout understanding the mechanism
it's a little difficult to say whether we need it or not.

DR BENEDICT: Dr. Mntville would like to

respond.

DR. QtNTVILLEZ | will just counter. W were
saying we know that this one does it, it has been proven
with this one.  You know, whether others do it or not, we
don't know, and how it does it, we don't know, but we can

guarantee if you use this one, you get the effect we have

| ooked at.

DR, CLYDESDALE: I n individual cases | would
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conpletely agree, but to generalize across the board,
can't. I n individual cases, clearly, but it is sort of
going around in a circular fashion. |f 3 particular strain

|| causes that effect, then, we should define that strain.

DR BENEDICT:  Dr. Hotchki ss.

DR. HOTCHKI SS: It seems to me that if there is a

general effect that is broader than specific strains, it is
very sinple then to say we have denonstrated this effect
with Strains A, B, C, D, E, F, or generalized things, and
those kinds of things.

So, if you ask for strains, you cover that base,
but if you go in the opposite direction, you don't cover

that base, because if the effect is very strain-specific and

you are not asking for strains, then, you have |ost some

i nf ormati on. So, you can go one way, but not the other.

DR BENEDI CT:  Ckay. Wiy don't we just not vote.

[Laughter. 1

DR BENEDICT:  Let's just summarize and say that
some fol ks are«Very confortable with the idea of specific
strains for specific effects. Some folks would like to
suggest that in the general sense, general physiol ogical
effects, global effects caused by a number of things. Tpey
are nore confortable with a less strain-specific term

Just nod your head if you agree with that.

Ckay.  Most people nodded their head. |f anyone
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woul d l'ike to object, do so quickly because we are noving

forward

Al right. Next on our agenda is, under A),
Safety Considerations, No. 2)--this should get easier as we
go along, folks, the hard part is over, okay, the hard part
IS over, you can all wake up now-the question: \\at
scientific elements would be common to all safety
assessnents? All safety assessnent in probiotics. |et's
try to think of this fromthe host's perspective, consider
t he huge number of unknowns both now and in the future, and
t hi nk about how FDA m ght safeguard agai nst unintended
effects of what they are doing.

so, comon to all safety assessnments, and as
usual, 1 have constructed a list for you. W have tal ked
about things, and |I don't nean to say they are obvious
because they are not, but we were told about them yesterday,
so we all still have themin short-term menory at |east.

Purity, identity, what are the excipients,
capacity for gene transfer and genetic changes, potential
for deleterious side effects on the inmmune or the
inflanmatory systens, effects within particularly sensitive

subpopul ations of individuals. People have nentioned the
I mrunosuppr essed.
W have discussed a | ack of apparent data dealing
wi th people who have allergies, that there is data, but it
M LLER REPORTI NG COVPANY, |NC
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doesn't suggest anything, and the question of toxicity in
the general sense.

So, we are talking about the science that the FDA
needs to think about with respect to safety assessnents.
So, in addition to or the things that | nentioned, perhaps
we coul d open the floor now and di scuss safety assessnents
of probiotics.

Dr. Montville.

DR MONTVILLE: | would just like to ask how the
GRAS status of lactic acid bacteria inpacts on this, because
1 think nost of us and people in industry have been working
on the assunption that if it is a lactic, it's a GRAS, the
safety is established. From everything we heard yesterday,
:and all the studies and anecdotal evidence, there has never
lbeen any adverse effects reported.

Is it really necessary to consider the safety of
‘the organi smkind of per se without the little specialized
things of gene transfer, and blah, blah, blah, blah, blah,
Iblah? That was technical blah, blah, blah, blah, blah,
1bl ah.

DR. BENEDICT: And there were six of them Dr.
Yetl ey, please.

DR YETLEY: | will try to clarify. GRAS status
is always for an intended use, and historically, the
i ntended use for these has been for a food effect and what

st 8in Street, SE -
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you are now seeing, of course, is that their intended use is

jEor a physiol ogical effect on consumer rather than food.

So, to the extent that that woul d change the
parameters that were considered, the uses, the exposures,
that type of thing, | think then you have to start bringing
those i nto consi deration.

The other issue is that dietary supplenents, of
course, are exenpted fromthe food additive rules, which
i ncludes GRAS, and you also have, as you heard yesterday,
zincreasing interest in using these in infant fornulas, and
so that is likely to be an intended use that had not been
considered originally, so the answer is sort of yes and no.

DR. BENEDI CT: In addition to that, let's also
cconsider the 4- or 500 or so species we heard about that we
don’t know anythi ng about yet, nmany of which are anaerobic,
of course, and can't be cultured yet, and so we want to be

inclusive, | think, to think of as many things for FDA as we

‘possi bly can.

Dr. Hotchki ss.

DR HOTCHKISS: | just didn't hear you say

infectivity on your list that ought to be a consideration

DR. BENEDI CT:  Thank you. I nfectivity. Crank it

up. What safety considerations do you want to think about?

‘What about excipients? W hear that there are organi sns

there for a purpose. W hear that there are organisns that
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are just there. W heard yesterday that folks will |oad up

on sonmething to give you a high dose of viable organisns,
and it may not be the functional organismthat you are
qinterested in, just to say you have a high dose.

W heard that there are excipients in terns of
things t0 keep the pH in appropriate place, things to keep
t-he organi sns either dispersed or together. Do we want to
know? | nean nmaybe it's obvious. How detailed do we want
tzo know in terns of safety what these things are?

Dr. Hotchkiss, thank you so mnuch.

DR HOTCHKISS: | wll break the ice. That is an

:issue because | heard yesterday in sone cases the organisms

either by filtration or centrifugation or other process are

Isolated as what | presume are relatively pure organi sns.

In other cases, the organismand the nmedia in which it is

‘produced are concentrated by freeze drying or whatever, so

that the ingested material contains the organism but also
the nmediumin which it was grown.
So, those kinds of issues have to be considered in

any safety assessment. Are we talking about organisns,

organisms in food? Are we talking about the mlieu that

they are grown in, and the purity of that culture, and a |ot

of other issues?
DR BENEDICT: Dr. Cydesdale.
DR CLYDESDALE: | would just second that. There
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aren’t too many food grade nedia, so | think anything that

was grown in a food, and was then dried or desiccated or

Ereeze-dried would be fine, but if it is grown in mcrobial

‘nedia--which I haven't eaten for sone tine--1 think that we

would have questions about that if that was part of the

axcipients.
DR. BENEDI CT: Absol utely, and one of the things
ne heard yesterday was that sonetimes things are grown in

nilk products, and certainly freeze drying mlk products can

cause difficulties down the line for those who have

difficulties with mlk products.

Well, that was quick. Safety issues that have to
be considered by FDA.

Yes. Dr. Cohen.

DR COHEN.  Where woul d the issue of history of
useful ness--is that a factor that is considered under
safety, since some of these products obviously have very
| ong histories of use?

DR. éENEDICP A fine question. It will be in the
transcript.

Dr. Fukagawa.

DR FUKAGAWA:  Woul d these products be required to
present information wth respect to dose-response effects in

a group of healthy individual s?

DR BENEDICT: Is this in the topic of safety?
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DR FUKAGAWA:  |n the topic of safety.
DR BENEDICT: O in the topic of efficacy?
DR FUKAGAWA: | am sorry?
DR BENEDICT: |s this efficacy or safety?
DR FUKAGAMA:  Safety also. For exanple, if you

consune, you know, five instead of the recommended three.

DR BENEDI CT: So, that would be should they be
required to | ook at potential--poorly chosen word--toxic
effects of overdose.

DR FUKAGAWA:  Right. That was just aquestion.

DR BENEDICT: No, jt's a fine question, though.
{t is sonmething FDA will deal wth

What about do you have comments on whether this
<ind of subset, toxicity, as extended to specific
oopulations Of fol ks, inmmnosuppressed, infants, allergic
tndividuals, other hypersensitivities, do we think FDA needs
to deal with this on this basis, if something is intended
Eor the general popul ace, do they want to make
reconnendationgAabout i f you are inmmunosuppressed, don't do
this? Dr. Cydesdale.

DR CLYDESDALE:  well, | think allergenic
treactions or |actose intolerance are the kind of thing that
we woul d see on any food ingredient, | nean requires

Labeling as it does on any'food. (ther than that, | don't

thi nk we should require nore than what a nornal food
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requires in terns of those kind of reactions.

| f you have sonething that is nuch nore serious
than that, then, it has to be dealt with, shouldn't be
eat en.

DR BENEDICT: Dr. Sigman-Gant.

DR SI GVAN-GRANT:  Agai n, because one of the
subpopul ations that has been nmentioned is infants, where
infant formula for the first six nonths is the sole source

of nutrition, and if it is intended for that use, that

safety needs to be well established because this isn't a

normal --even though it is in breast mlk, et cetera, et

cetera, it isn't normal for that product to have contained
it

DR BENEDICT: So, let's try to elicit a few nore
creative thoughts about safety if we go to 2(a) and 2(b), so
the question we are asked is: \Wat approaches and nethods
are available to evaluate the various safety concerns that
have been raised?

Sone"of the straightforward things are tox in
animals. W heard that some organisms don't do the sane
thing in some animals as they do in humans, cell culture
nmodel s or things like cell binding, cell culture nodels for
cytotoxicity, directly induced cytotoxicity.

Then, we heard a lot of very nice discussion about
t he ol ecul ar approaches to make sure that the organi smthat
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you are putting in is the organismyou think you are putting

ftin, and I will list them RFLP with pulse field gels, PCR

the gradient gels with PCR products, FISH and in situ PCR
al though we didn't discuss it, | would assune is a
ireasonabl e approach to certain subsets of things.

So, those are the nethods that we were given, and
:are there additional nmethods that we could use, or can you
t-hink of methods that we don't have that FDA might want to
support the developnent of ? So, let's try to think of

everything we can think of to help with safety in terns of

-net hodol ogy.

Dr. C ydesdal e.

DR CLYDESDALE: | amnot going to help with that

question, but | did have another one. The comments you j ust

rai sed and the list you just gave is not going to be
applicable to comon food substances.
DR.  BENEDI CT: I n what context?

DR CLYDESDALE: Al the safety issues that you

just raised would not be, for instance, needed to be done

‘W th yogurt.

DR BENEDICT: \Well, that is the question, isn't

it? Not with yogurt because we have used yogurt for a |long

tinme.

DR CLYDESDALE: Exactly.

DR BENEDICT: But if soneone changes the organi sm
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in yogurt or nakes a supplenent of another organismin

yogurt, would you have to do it then? Suppose you use
yogurt as a vehicle to deliver an organismto help with
sonet hing el se.

DR CLYDESDALE: But if you are using yogurt as
yogurt has been made for thousands of years, then, | don't
think we have to go through the list that you have just
descri bed.

DR. BENEDI CT: | do concur.

DR CLYDESDALE: So, any food product that has a
long history of use and is being nade in the same way it has
al ways been nade, we don't have to be concerned with safety.
There is a presunption of safety with those products.

DR, BENEDI CT:  Yes.

DR CLYDESDALE: So, we are tal king now about kind
of extracting and concentrating and changing strains, and
all of that kind of stuff, nore in the supplenent arena than
in the food arena unless you nmake changes within the food.

DR. éENEDICT: Yes.

DR CLYDESDALE:  Unl ess you make changes within
the food.

DR BENEDICT: As long as the historical product
has been maintained, | think that it is not sonething we
have to deal with, but as we all know fromthe way people

approach things, stuff will happen
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| DR SI GVAN- GRANT: Wl |, coning back to the

| neasurenent issues, and | will keep hitting the infants and
j the children because that is the population | am nost

} concerned about, | think if you are going to assure safety,
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lyou are going to have to either | ook at some things that

jhave been done in other countries as far as growh and

'§developnent of infants to which these probiotics have been

added to traditional products.

| nean that is a different kind of measurenent,
but it certainly would be indicative of the safety of use.

DR BENEDICT:  This is the Center for Food Safety
and Applied Nutrition, so we are supposed to think safety
here. So, thank you for that.

Aren't you worried about anything? po you want
your grandchildren to ingest something, and you didn't think
of a way to help then? Dr. Cohen

DR COHEN.  \Well, | think one of the areas is the
I ssue of surveillance for adverse effects, and | think there
exi sts and theFé Is continuing efforts to inprove the
efforts to detect things that are unanticipated either
because of changes in production, populations, a |ot of
these things that we can't predict.

So, | always like to perceive the concept of
surveillance in a concept of safety, whether you are talking
about sonething that is a fornal postnarket surveillance
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that a conpany conducts or general public health

surveillance to detect an incidence of something that is
greater than would be expected.

DR BENEDI CT:  Thank you.

Dr. Clydesdal e.

DR CLYDESDALE: | would assune that when there
were safety questions, that these would undergo, not only
that long and very good list which really reassures nme about
ny grandchildren, that you gave, but they would al so undergo
the typical test of safety wth no effect |evels that food
additives go through, which we currently have.

So, they would go through that list, and then if
there were specific concerns, such as Mdel eine has raised,
or that you have raised, and there are a bevy of other
nodern tools of biology that we can use to check those
t hi ngs out.

DR BENEDICT: | agree and what | guess FDA is
asking us is are there things that haven't been nentioned
that we haven'f‘thought about, that we could add to the |ist
that FDA coul d consider or consider developing in the
future. It is trying to encourage folks to think about
maybe things that don't exist.

DR CLYDESDALE: | think some of those things
woul d only becone apparent as we becane aware of what
organi smor what strain was being added, and how strange it
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was and how new it was and what kind of potential it had,

and | think that sone of the tests m ght beconme nore

‘apparent as we saw what was added, and a declaration should

} al ways be made prior to sonmeone--1 mean if they are adding

it, they should let people know, and they should check it

out if it's new
DR. BENEDI CT: Dr. Sanders.

DR SANDERS: What | was going to say is that

 regarding safety, | think the current approach wth

conpani es that are producing defined strains of probiotics

| for applications in foods and suppl ements, as well as

bi ot herapeutics, has been a focus on evaluation of the

safety of the strain, and sone of those toxicology tests,

| t he presence of antibiotic resistance, and if antibiotic

resistance is present, they evaluate whether or not there is

j transmi ssible or transferrable genes that are associated
Jwith those antibiotic resistances, and those types of tests
| are done on the strain, but they are not really done on the
{ 7 inal product ihat those strains ultinmately end up in, and,
d the idea being that if you can document the safety of the
strain at very high levels in these sensitive nodels, then
if you use that strain at lower levels or at |ower doses

| than was in the public, you have a reasonabl e nargin of

safety.

DR BENEDI CT:  Thank you.
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Dr. Mntville.

DR MONTVILLE:  Essentially, we are supposed to be

thinking out to the future. \hat about the safety of

genetically nodified organisnms? |f we get to know the
mechani sns and we know that they are associated with a
specific gene in some weird organismthat is hard to grow in
food, and it is on a plasmid, shoot it into Strep
t her nophi | us. It's food grade, food grade ta-da-ta-da.

Do we have to worry about that?

DR BENEDICT: A fine point.

The last thing that | didn't nmention was a comrent
| guess that | nmade yesterday about expression of genes

using the ray technology to determne that actually the

‘organisn1does what you think it ought to do by finding out

that it, in fact, expresses the relevant RNA.  Just to have
it on the |ist.

Dr. Buchanan.

DR BUCHANAN. | would like to sort of backtrack a
m nut e. Ton1a;ked a series of questions, and | didn't hear
an answer, and 1 amvery nuch interested in hearing the
answer or opinions or comments or further exploring where

you were going with this, and what the commentary of the

rest of the commttee nmenbers are.

DR BENEDICT:  Thank you. | didn't see even

rai sed eyebrows around the table.
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Dr. OS&ullivan, did you have a response to Dr.

Yontville?

DR O SULLIVAN:  Yes. | don't think that should be
an issue because if you genetically nodify something, you
change it. It is nowa new strain, it has got a new

biography, and essentially, the approval of strains should

be on a case-by-case basis.

‘l | mean whatever you do to it, you change it, so if

you put in a new characteristic to it, then, essentially,

it's a new strain, so then that particular strain would have

to be approved separately based on the new characteristics
that is has got. So, you can't put it in a general blanket,
| don't think.

DR BENEDICT:  Dr. Hotchkiss.

DR, HOTCHKISS: | probably won't be able to go out
late at night after nmaking this statement, but it seenms to
me if this scenario of Dr. Montville went through FDA's
current procedures and assessnent process for that organi sm
are adequate to ensure safety of that, at |east as we know

it right now, it would becone a genetically nodified thing.

’It seens to ne it would fall under a rubric that FDA

publ i shed several years ago, and it seens to be quite

Jadequate to ne.

DR BENEDICT: | see nodding of heads.

Yes, Dr. d enens.

i
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DR CLEMENS:  Thanks very much for the coment,

Dr. Montville. There was an action article in Science
Septenber 8th regardi ng GMO organi sm production of
medicinals and vaccines, for exanple, and it seens to nme
that that really is a drug characteristic, and not purview
to actually a charge of this particular commttee, but
certainly should be considered by the agency.

DR BENEDI CT: So, just to summarize, it would
seem t hat people are nodding their heads to the thought that
if it's genetically engineered, jts species and perhaps its
strain characteristics change, it has to be reeval uated, and
that the mechanisns in place for evaluation of any strain
m ght take care of the problem

Please feel free to object to anything | say.

On your list, we are now at are there any
additional scientific factors that are relevant for safety
in. special populations--we have sort of tal ked about that
a little bit; novel organisns, this, we have addressed
somewhat ; novel-\uses, and food nmatrices.

Wy don't we discuss them just at random | pope
there will be discussion. Novel uses, we haven't really
t hought about yet much, and food natrices.

So, what are our comments here for hel ping FDA
deal scientifically with these questions?

Dr. O ydesdale.
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DR, CLYDESDALE: | think in the food matrices,

there is going to have to be sonme care taken as to whether a
food matrices is designed to be a carrier only of the
nicroorganism Or whether it is designed as yogurt is, for
instance, or for another product to allow that product to
grow in a specific manner, and if it sinply just a matrix to
hold the mcroorganism | think then we will have to | ook at
italittle differently than we do the others, and that can
be decided at a later time, but certainly there should be a
differentiation between those two.

DR BENEDI CT:  Thank you.

Dr. Russell.

DR RUSSELL: A question would be does the food
matrix change the ability to get the viable organismto the
site of interest, either to benefit or possibly harmit. 1|
mean it seens to nme that again if we are tal king about
viable organisns, to begin with, the idea is the viable
organi sns are going to get to the point of interest, and if
that matrix caﬁ-affect that either positively or negatively,
t hat shoul d be ascertained.

DR BENEDI CT:  Dr. Signan-Gant.

DR S| GVAN- GRANT:  Pass.

DR BENEDI CT:  What about novel uses, is there

anything with respect to safety other than the obvious if

someone cones to you with a new use conpletely unforeseen?
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I can't foresee themat the nmoment, put | amsure there will

be some. s there anything we haven't thought about? To
me, it is fairly straightforward, put then | amthe |east
know edgeabl e about this kind of thing.

Dr. Fukagawa.

DR FUKAGAWA: | would think a potential novel use
would be that organisms could be selected that m ght enhance
your ability to netabolize and utilize specific nutrients,
whi ch then have a whol e body effect, such as in the elderly,
one of the big things that they all |look for are things to
mai ntain | ean body nmass or to decrease fat mass, and whet her
or not that would be sonmething that one m ght consider in
the future in terms of altering MU, such that you can
sel ectively absorb specific nutrients, which may then
enhance performance or growth or whatever.

DR BENEDICT: So if | might just continue to
interpret that, you would suggest that in doing so, you
m ght then enhance uptake of things you don't want.

DR. I;UKAGAV\A: Per haps, correct.

DR BENEDI CT:  And cause a negative effect
physi ol ogi cal l'y.

DR FUKAGAWA:  Right. You know, if you say you
shoul d enhance the absorption of a specific am no acid that
may end up being a precursor for a neurotransmtter that
m ght have an interaction with the drugs that you are on for
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your hypertension or sonething, you know, along those I|ines,

whi ch gets very conplicated and is probably beyond what |
woul d anti ci pate.

DR BENEDICT: | think that is going to be a very
reasonabl e questi on.

Dr. Cydesdal e.

DR CLYDESDALE:  Just continuing, | think in the
future, you know, as we understand nore about the genone of
the bug, we will be able to sort of ask people how t hey want
to feel and give themthe mcroorganism and | think that
whatever is produced in the gut will have to be carefully
| ooked at as to exactly what it does.

Al most any protein you want, you will be able to
produce, so in the future, that is going to have to be

| ooked at very, very carefully. aAso, the node of intake.

| guess the ingestion is what we are sticking to, but there
are some interesting people out there. | can renmenber
people sniffing B-12 not too many years ago.

DR, BENEDI CT: Ch, ny.

Dr. Russell.

DR RUSSELL: There are several |inks between
bowel disease and arthritis, and | could possibly see,
although | don't see it nowif this turns out to be
sonet hing for inflanmmatory bowel disease, it may also turn
out to be beneficial in sone indirect way to rheumatoid
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iseases, a totally novel use possibly down the way.
DR. BENEDI CT: Dr. O Sullivan.
DR. O SULLIVAN: Qoviously, | think it is very

ertinent to try and foresee new uses and potential problens

hat can occur because | mean probiotics has a very positive

onnotationto it, and if soneone dies, well, then
.ssentially, the whole thing falls apart.

One thing that struck me was the use of probiotics
‘or wound applications, and that probably needs to be nore
arefully defined because there is lots of different classes
f wounds. | amnot a medical doctor, but |I do know there
s lots of different classes of wounds, and there is a very
i gh chance of an organismgetting into your bl oodstream and
ausing a serious infection via that particular application,
o that really has to be much nore carefully defined than
simply i ngesting, because you don't want people to die.

DR. BENEDI CT: Dr. Cydesdale

DR. CLYDESDALE: Rather than physiol ogi cal new
1ses, t 00, the;é may be new delivery uses, and that sort of
interacts with the food matrices, and | think that we would
nave to be a little careful on that if we started to use,
for instance, candies to deliver viable mcroorganisns.
There m ght be a chance for dosage |levels that are very high
in young children or, you know, there could be delivery

mechani sms that we are not thinking of now, and that we wll

M LLER REPORTI NG COVPANY, | NC.
735 8th Street, S. E

Washi ngton, D.C. 20003-2802
(202) 546- 6666




aj h

10

11

12

13

14

15

16

17

18

19

20

23L

62

have to think about if they occur, in ternms of how much they

are delivering and chance of abuse, and that sort of thing.

DR BENEDI CT: Dr. Hotchkiss.

DR HOTCHKISS: It seens to me obvious this is an
issue that FDA will have to consider on a case-by-case
basis. So, the uses or application of any particul ar
organismw || have to be defined by anyone seeking FDA
approval or bringing this to FDA, and FDA will have to take
it on a case-by-case basis.

In some cases, nhew uses nay prove to be
beneficial, and therefore FDA will have to be prepared to
expand its approval of uses. In sone cases, sone of the
novel uses may be |ess desirable, and FDA will have to be in
the position of denying those kinds of uses.

DR BENEDICT: Dr. Fukagawa.

DR. FUKAGAWA: Just thinking about the distinction
thetween its use for wound, sort of pronoting wound healing,
i.n sone ways our consideration for a denuded gut or an
inflamed gut i;>also a wound. So, in sonme ways perhaps the
loss of barrier is a wound in and of itself, so the
¥ ecommendation of the use of these probiotics is not really
as far-fetched as an infected wound, because | had a
surgi cal procedure.

DR BENEDICT: | guess we could expand that

coment to bowel resections and other things that would be
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>unds. |s that true? | am asking.
DR FUKAGAWA: \ell, | suppose at the site of--
BENEDI CT: It is not a disease anymore.
FUKAGAWA: It is not a disease

DR
DR
DR. BENEDICT: It's just an injury. Is that true?
DR. RUSSELL: You nean for healing?

DR

BENEDI CT: We have sort of excluded wound

ealing as--

DR. RUSSELL: | think they were tal king about open
rounds yesterday. | nean that is what the pictures were of,
nd burns, and denuded G tract would be nore -- | nean |

suppose It coul d be | ooked at.

DR FUKAGAWA: | was just thinking of a broad
lefinition of wound in the sense of denuded G tract,
similar to burns.

DR. RUSSELL: Sure, weeping of protein and | oss of
W rients.

DR FUKAGAWA: Right, and loss of barrier

DR gENEDICT: Dr. Buchanan.

DR. BUCHANAN:  Again, just to help focus the
di scussion, one of the things that we do is that we provide
gui dance to industry, Wwho are devel oping these kinds of
products, about the types of data that they should be
collecting and the types of things that they should be

considering in terms of safety assessnents before the
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product ever cones to us.

So, one of the areas that we are particularly
looking for here is what kind of guidance should we be
providing themin terms of areas that should be considered
ff or new types of products.

So, for example, are there any potential or any
concerns about probiotic drug interactions or probiotic
nutrition interactions, is there any potential for the
consumption of these products to |lead to the masking of the
di agnosis of a disease state, any of these types of things
that we may want to, possibly on a case-by-case basis
possibly just as general guidance, say if you have the
following potential, these are the kinds of data that you
shoul d be gathering before you cone and put it out on the
mar ket pl ace or request that it go out.

So, again, sone of themare maybe potentially just
far-fetched of the itens that | just gave, but any kind of
scientifically based opinions on what is inportant for us to
be communicating to the people that are putting these
products out would be very hel pful

DR BENEDI CT:  And maybe we should just add to
that list, Dr. Fukagawa's suggestion of effects on drugs
that are already being taken already on board, if we change

t he physiol ogy, how does that change drug netabolism and

dosage and other interactions.
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So, wth that very effective spur to our

intellect, what sorts of scientific things do we want the
*DA to think about?

Dr. Sigman- G ant.

DR S| GVAN- GRANT: | guess this is another place
to put in if we are talking about infant and infant foods,
there is obviously growth and devel opment as an issue.

DR BENEDI CT: Are you confortable that Dr.
Buchanan has said FDA shoul d | ook at influences ,of one
probiotic on another? He didn't say that, he asked you your
opinion. That seens like it is logical. | amtrying to get
sonebody to say sonething here. Dr. Fukagawa will al ways
say sonet hi ng.

DR FUKAGAWA:  Well, | think we can always ask
individuals if it is known, what products, netabolic
products or gene products mght be released into the gut,
and then absorbed, that would then have potenti al
interactions and effects.

DR. gENEDI CT:  How woul d we nmeasure physi ol ogi cal
effects, sort of unforeseen physiological effects?

DR FUKAGAWA:  Well, .l would presunme, for exanple,,
the tripeptides that were reported to have bl ood pressure
| owering effect and antihypertensive effect. One could | ook
at changes in blood pressure obviously or an interaction
with their already prescribed medications and whet her or not
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there IS synergi smor antagoni smunder certain conditions.

DR BENEDI CT: Dr. dydesdal e.

DR CLYDESDALE: However, | don't think we need

warning | abel s that say people shouldn't eat yogurt cheese
and other foods at the sane tine. So, | think sone care
mnust be taken that these reconmendations pass the giggle
factor. | don't think we need that, but certainly if
specific strains are isolated and sonmething newis
introduced, then, clearly, we have to |look at that. But
@again | think there is a separation, there are certainly
different levels of what we are tal king about.

DR. BENEDICT: Dr. O enens.

DR. CLEMENS:. Dr. Cydesdale, | appreciate your
comment On the giggle factor because obviously those run in
medications, We have inmunoinhibitors, so we know there
coul d be a hypertensive crisis, watch for tyram ne
production by sonme of these organisnms is a possibility.

| would raise the question that Dr. Fukagawa
raised, that it is possible that sone of these organs could

be used to devel op hydrol ysates for the future, and we are

now t al ki ng about hydrolyzing into peptides of protein

hydrol ysates, for exanple, and are those peptides going to
have some type Of biological, physiological response, so it
is nore than just the organism W |ook at actually the end
product and delivery of that end product.
M LLER REPORTI NG COMPANY, |NC.
735 8th Street, S E

Washi ngton, D.C. 20003-2802
(202) 546-6666




ajh

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24

© 25

67
DR BENEDICT: Dr. Sigman-Grant.

DR SIGVAN-GRANT: | think in one of the papers
there was some nention of production of short-chain fatty
acids’in the gut.

DR BENEDI CT:  VYes.

DR SI GVAN- GRANT:  So; that night be sonething
else, the effect that m ght have.

DR BENEDICT: So, all of these are excellent
questions.  The actual measurenent and the actual prediction
of drug interactions and other things is sonething that
happens | guess like everything else does. vygu
unfortunately wait until there is an adverse effect, |
guess, for drug interactions and for things that are
unpredi ctable with subsets of the popul ati on unl ess sonmebody
wants to correct that statenent.

Dr. Sanders, do you have a conment ?

DR SANDERS: | was just going to ask a question
about how -1 guess | don't see these particular questions
unique to the ;rea of probiotics. |t seems that any dietary
suppl ement, we would have to ask the sane questions on, and
is there sonmething to be learned in ternms of the FDA
approach to the other supplenments that could answer these
questions, as well, or is there the same--1 nean is there an
establ i shed guideline right now for how we could tal k about
how Echi nacea m ght affect physiology for drug interactions
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or any of the other types of herbal supplenents?

DR BENEDICT: Let ne return that question to you
It is | would think an easier concept if you are putting a
defined substance into an individual and if you are putting
an organisminto an individual, and the netabolismof that
organi sm m ght change once it gets there, and prediction of
what things that organi sm does once it is in the gut can or
cannot be made based on how defined the organismis.

so what we are tal king about, | think, mght be
unexpect ed netabolic products or unexpected growth
characteristics or conpetitive characteristics that m ght
have a deleterious effect that, in fact, we can't even see.

Does that kind of help nodul ate your thoughts?

DR SANDERS: \What you are saying is there m ght
'be something specific to a mcroorgani smbeing able to grow
in situ that woul d have a special effect, but |I guess |
don't see. The question is really exceptionally different,
the node of action mght be different, but in terns of
under st andi ng Bhysiological effects, | mean it's a double-
edged sword in some respects because the people who are
excited about the devel opnment of probiotics for their
positive effect on physiol ogy have to acknow edge that, in
fact, the exciting part of that is that there is a
physi ol ogi cal effect, and then the reverse side of that is,
okay, what now, if there is a definite physiological effect,
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I's there a chance then that there could be these

interactions or other types of inplications based on the
fact there is an effect.

That is a tough question. | think within the
context of use of these organisnms, though, | think we have
to realize that, especially for the use of the lactics, for
the nost part, you know, there is just such a huge
docunented history of safe use that that has to carry quite
a bit of weight, it would seem in terns of our concern
about sone of these issues.

DR BENEDICT:  Ch, certainly.

DR SANDERS: And that it is not until maybe
sonething very specific, |ike the cloning of some gene from
an exogenous source or something like that cones into play
t hat maybe we really have to | ook very carefully at sonme of
t hose issues.

DR BENEDICT: But then FDA will have to deal with
that, of course, which is sort of why we want to push this
as far as we céﬁ. If this is our only neeting, but our only
chance to give FDA guidance, | think we have to try to think
of as many unpredi ctable things as we can.

Ve all accept Dr. Cydesdale's giggle factor and
the fact that lactics in yogurt and all of the other

substances have been around for several thousand years,' in

fact.
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Dr. Russell.

DR RUSSELL:  Just a comment. | think | would

agree with you, Dr. Sanders, about the anal ogy between sone

of the concerns for supplenments particularly the undefined
suppl ements of botanicals and herbals that | think FDA is
struggling with in a very big way, and perhaps some of the
same issues that are unpredictable because the chemcals are
very undefined, don't even know what the active substances
are, let alone nechanisns.

So, | think some of the problems that we are

tal ki ng about here or trying to predict are actually quite

anal ogous to sonme of the supplement issues. Maybe we can
| earn sonething from each ot her

DR BENEDICT:  Dr. Sigman-G ant.

DR SI GVAN- GRANT:  Just a clarification. This
actually deals with a definition. \Wen we said "viable," do
we mean viable all the way down the G tract? | thought
there was sonething nmentioned yesterday whether it was could
pass the acid éhd then go through the bile.

Is that inplied in the definition, and if it
isn't, does that create another safety issue if it indeed
doesn't get down to, say, the |ower bowel of the gut where

it is supposed to be effective, but in sone way due to sone

injury or sonething gets into the systemc? | amnot saying

this very clearly, but is that an inplied thing in the
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definition or does this then becone a safety issue or

efficacy, | amnot sure. | am asking for clarification.

DR. BENEDICT:  And | amthe least likely person to
clarify it, but it would seemto ne that if we have said
that it has to go in as a viable organism that is what we
lhave suggested, then, what happens after that, as you have
said, will either be a safety issue, an efficacy issue, a
| ocal i zation issue, but we have just suggested that it has
to be living and breathing at the time it hits the buccal
cavity.

Dr. Hotchki ss.

DR HOTCHKISS: That is what | neant when | raised
the issue of viability this norning.

DR. BENEDICT: Dr. Montville.

DR MONTVILLE: | just question whether it has to
lbe | i ving and breathing because if you have a freeze-dried
culture, it is certainly resuscitatable and could be viable
once it hits the G tract, but then again it could just be a
loag of enzynes"doing its stuff.

DR. BENEDICT:  Dr. Hotchki ss.

DR HOTCHKISS:  The issue of resuscitation was
mentioned this norning, and | would consider that viable

DR BENEDICT: And so it is possible the Chair

m sspoke with the phrase "living and breathing."

Dr. Buchanan.
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DR. BUCHANAN: In the discussion of resuscitation

this morning, there was no nention about resuscitation
within the intestinal tract. |t was only resuscitation.

So, that point was not made clear, and resuscitation wthin
a test tube can be substantially different than
resuscitation in the small intestine.

DR BENEDI CT:  Very fine point.

Dr. Hot chki ss.

DR HOTCHKISS: | would consider that an issue of
efficacy if it is resuscitated in the gut and then there is
an issue of efficacy, and | think that is a key issue, but a
little bit different.

DR BENEDICT: Let me ask, if it's a non-
resuscitatable organismin the gut, does that put in a
different category, one of dietary supplenent, food
additive, and no longer a probiotic, do we need to
di stinguish probiotic fromdietary supplenent, is it
something that | have forgotten which of our speakers used
this term a thg between food and drug? Does this cause us
nore trouble that it may even be worth?

That's not true, but if we are going to revisit
this before the break, then, |et's think about what it is
going to be and where it could be resuscitated.

Dr. Cydesdal e.
DR CLYDESDALE: | think to call it a probiotic,
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it would have to be resuscitatable in the gut. f it

wasn't, it doesn't fall within a probiotic, | jean--
DR BENEDICT:  It's a plant then.
Dr. O Sullivan.

DR O SULLIVAN.  The word "viable" means nore than

just something living. |t can be dormant. |t neans the
Jrotential to reproduce. If it has lost all potential to
reproduce, well, then it's nonviable. That would be the

m crobi al definition.

The classic exanple would be an endospore. pgqf
example, the bacillus spores that are used as commerci al
probiotic products in Europe and Asia. vy jngest a spore
and that is conpletely dormant, but it has the potential.
There is no guarantee that it is going to germnate. So,

you cannot put that stipulation that it has to germ nate,

‘but it has to have the potential, and then it's viable.

DR. BENEDI CT:, Dr. Sanders.
DR SANDERS: | agree with Dr. O Sullivan. |

t hi nk t hat theﬁinportant issue relative to the definition of
probiotic is that you are consuming a |ive mcroorgani sm
and that is defined relative to |aboratory techni ques that
can prove viability or the ability to reproduce.

Once it hits your nouth, goes into your stonmach

and then in through the intestine, a variety of things can

happen depending on the mcrobe, and the yogurt culture is
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the stomach and the small intestine, for the nost part die,
and they are not viable there, pyt they still can deliver
quite strong probiotic properties, the nost docunmented of
which is the delivery of lactase to the small intestine for
peopl e who can't digest |actose.

So, | would not want to see a definition include

viability based on the docunentation that these organisns
aren't viable once they hit the intestine.

DR BENEDICT: But the word "biotic"--

DR SANDERS:  Well, ny opinion on that is that it
needs to be viable going in.

DR BENEDI CT:  But we are discussing
resuscitatability.

DR SANDERS:  Again, ny opinion is that that would

resuscitatability in vitro in the |aboratory, but you need
o be able to docunent that the organismis viable as a part
>f a food or as a part of the dietary supplenment, and not
once it hits the gut. vYou would elininate Lactobacillus
sulgaricus and Streptococcus thernophilus fromthe
definition if that is what you did.

DR BENEDICT: are they not viable when they hi t
-he nmout h?

DR SANDERS:  They are bile-sensitive organisns,
and they did when they are exposed to bile. They don't have
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t he menbrane structure to be resistant to that.
DR BENEDI CT:  But when they hit the nouth?
DR. SANDERS: No, | am sorry, when they hit the
smal | intestine. \What we were tal king about before was in

Jiresuscitatability in the intestine, and | amsaying in ny

opinion there is a problemwth that distinction.

DR CLYDESDALE: |t does set up a bit of a
conundrum though, depending on what the efficacy is based
on. |f the efficacy is based on growh within the gut, and
you tell a consuner to take this and it is good for you if
it grows, but it may not, | think that maybe that's a
nessage that we don't want to deliver.

So, if the efficacy is due to sonething el se
besides growing in the gut, then, that's a different story,
$0 the conundrumis whether it is viable or not and where it
s viable depends upon the claimthat is being nade and
shether it's efficacious. go, there may have to be nore
than one definition.

DR. éENEDICT: Dr. Cohen

DR. COHEN:  One of the inpressions from some of
:he presentations was that antigenic stimulation nay have an
wdjuvant effect, so it seens to me that it could be a quite
reasonabl e claim that you would have some sort of inmune
stimulation by consum ng sonething that was not viable.

Whether it is not viable at the time it enters
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your nouth, past the tonsil or the small intestine may not

be necessarily to what the particular claimis.

DR BENEDICT:  Dr. Hotchki ss.

DR HOTCHKISS: It would seemto nme that there are
two issues that are related that can be separated. (e is
the issue of viability in terns of ability to be
resuscitated before consunption in a |aboratory setting
versus efficacy. |f you define efficacy, which we haven't
real |y addressed, but if you come up with a definition of
efficacy, then, that is going to take care of, in my view,
whether it is viable in the gut or not viable in the gut,
which is really kind of a side issue, does it do sonething
positive, and it seenms to be the issue.

The definition of probiotic is another issue of
what can you say this is a probiotic, and as | said this
morning, it seems to me to be viability or potential for
viability is inportant.

DR BENEDICT: Dr. Cydesdale.

DR CLYDESDALE: | have no argunent with Joe's
comment, only then | would say if we are going to say it
doesn't matter whether it grows or not in the gut, then, why
does it have to be viable outside the body.'

DR HOTCHKISS: Sinply to separate it, to be

honest with you, separate it from thousands of other things

out there that are produced by fermentation, and so forth
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to give probiotic a definition that has some meaning. It

seens to ne i f you don't give it that viability neaning,
then, it's no different than thousands of other things that
are nmade by fernentation that ends up really being defined
compounds, and so forth.

DR CLYDESDALE: But if you are talking about
delivering a health benefit, if there is a health benefit,
and you can put it in a shelf-stable product where the
organismisn't viable, you may be able to reach nore people
than if you had it in sinply a refrigerated product in order
to keep it viable.

So, if the viability really doesn't matter inside
the gut, then, | don't understand why it is necessary to be
viable outside the gut. So, again, | amnot sure that in ny
mnd | can separate the definition fromits node of action.

DR. BENEDICT: Are you recanting your earlier
statement that it should be resuscitatable?

DR. CLYDESDALE: Not at all. | amjust saying |
think it is tied to node of action because if we don't tie
it to node of action, then, we can just say, you know, you
feed the RIP bug to anyone and let it do its work, if it
.does that work.

DR BENEDI CT:  Dr. Buchanan.

DR BUCHANAN: | basically was going to ask the

same question as Dr. Cydesdale. It did not follow on a
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| ogi cal sequence that if viability within the gut was not

inmportant, why viability in the original product was
inmportant, and since we have already worked sonething
through, | think we may have to go back and revisit the
original statenment about the requirenment for viability.

| also have to say we get back to a communi cations
issue here, like Dr. Montville talked about earlier. |
think if you went out to focus groups, and when you said
someone was feeding you a live culture, the expectation was
that somewhere it was going to continue to be live once it
had been ingested, but certainly anyone that could provide
nore insight on that, it would be very hel pful

DR, BENEDI CT: Dr. Russell.

DR RUSSELL: As | understand it, none of these
organi sms col oni ze and have prolonged viability in the G
tract, so we are talking about matters of degree of
viability in the G tract, and even yogurt organisns to some
degree, to a small degree, some of them are going to survive
for a short tiﬁ;.

So, | think we are talking about matters of degree
here, and | don't thing we have to go back and re-formthat
definition. The assunption is that at |east some of them
are going to be viable in the G tract. paybe the yogurt

organi sms have less viability, put some of them do survive

for a wile.
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They have a short residence tinme as conpared to
“Jother organi sms that will have a |onger residence time, .4
that it is inportant, if you are talking about changing nore

bifidobacteria, and so forth, jt is inportant that those
bacteria do, in fact, survive.

So, | think it is just a matter of sticking with
the definition, but realizing that none of these organisns
are going to set up permanent residence.

DR BENEDICT: Dr. Sanders.

DR SANDERS: | would concur with that. | think
that is an excellent point, Dr. Russell, and | think that
even though with the exanple of the yogurt cultures they
m ght die when they hit the small intestine and exposure to
bile, and, of course, you are right, that is a matter of
degree. W all know that bacteria die and, you know,
logarithmc reductions, it is not all or nothing.

Again, | worry about the issue of trying to tie
intestinal tract resuscitation to this definition because
there seens tonbe sonme evidence, for exanple, that certain
yogurt bacteria may have an effect on decreasing
Hel i cobacter pylori in the stomach, and so viability nmay or
may not be required for that, we don't know, but again, if
they hit the stomach viable and they have an effect there,
but they can't be resuscitated in the intestine, | think
that that is their node of action
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r think you run into difficulty with trying to

require this intestinal tract resuscitation because then

again you elimnate those types of effects, 55 well.

DR BENEDICT: Dr. O Sullivan.

DR. O SULLIVAN.  On the issue of it having to be
viable in the intestine or not, the probiotic concept .
get away fromrigid definitions, has evolved over the |ast
100 years, and it essentially has evolved to include nore
thi ngs.

The concept includes conpetitive exclusion. pgqr
conpetitive exclusion, you need viability. just because the
avail abl e comercial isolates, which we have to a |large
jpart, have lost that ability, does not nmean that there is no
:;such thing as a probiotic organism w thout that ability.

h |f you |l ook at any mcrobial habitat, you will get
«good col oni zers, and obviously colonizers which have Iost,

or ex-colonizers, as it were, to have lost that ability
“:so, if essentially you tried to limt it saying viability is

not inportant, well | you are excluding essentially what the

original concept of probiotics is, and probably is one of
the nore relevant concepts of the actual definition
In the case of the yogurt bacteria, the Strep
‘thernophi |l us and' the Lactobacillus bul garicus, they
essentially reach the small intestine and then essentially
‘they either just release their enzynes because of the
"M LLER REPORTI NG COWPANY, | NC
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perneability of the bile or else they maintain some
 -viabiIity for a period of time and produce nore enzynmnes.
That is not clarified.
So, you cannot say that if get a yogurt and heat
treat it and kill it, you are going to have the exact sane
effect. In fact, there are studies to say that that is not

the case. So, essentially, the issue of viability is an
inmportant part of probiotic organisns.

| agree there are some specific cases where
basically just a dead cell acting as an antigen nay not
require viability, but they are specific cases, but the
general concept of a probiotic | think has to include
viability.

DR. BENEDI CT: Dr. d enens.

DR. CLEMENS: | would appreciate comments by M.
'Richardson and Dr. Buchanan relative to consuner
.expectations. There is sonme really fine work conducted by
Dr. Chris Brun at UC Davis, indicated assessed expectation
by the local consuners, and, nunber one, the consuners
expected viability and expected that those organi smwoul d be
alive as they hit the G tract; and, tw, in their
expectations of potential benefits, there was sonme benefit
of digestion, particularly |actose digestion, and they
expected some benefit in ternms of immune function, and they
i ked the issue in terms of colds, but did not go beyond
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that, so that is the expectation in ternms of in the Davis

area of California.

DR BENEDICT: What | would like to do is take 10
mnutes, not the prescribed 15. W didn't resol ve--we
resol ved sort of in sone people's mnds viability when it
hits the mouth. W questioned resuscitatable when it hits
the system wviability before it hits the nmouth, but |ess
i mportant afterwards.

These are the questions that | don't really think
we have reached a consensus on. | am not sure we can, but
take the 10 minutes, if you don't mnd, to think about that
Wen we cone back, we will have maybe five mnutes to dea
with that, and then we will nmove on to the health benefits
and perhaps some of this will begin to resolve itself as we
are discussing those things.

So, it is 10:31. At 10:41 we wWll start.

[ Break. ]

DR BENEDICT: Dr. Yetley.

DR. ;ETLEY: Just to perhaps give sone
clarification to some of the confusion that you had earlier
| think particularly maybe in response to Mary Ellen asking
the question, don't we need to | ook at safety and efficacy
for all types of ingredients used in supplenents or infant

fornulas or foods, and the answer is yes, but what is

different about this is what we wanted to say, okay, gjyen
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the fact that FDA needs to assess safety and efficacy, \pat

is there specific about probiotics that we should be | ooking
at .

| f somebody comes in to us and wants to add a
probiotic to a supplement or an infant formula or
conventional food, the one that has a long history of use or
one that is really novel, what is that checklist relative to
safety that we should use relative to a probiotic, Jpes that
checklist need to be nodified if it's a different organi sm
if it's for a different population, if it has sonething el se
‘that is unique, but what are the factors that we should be
:aski ng questions about and what kinds of docunentation or
consi deration would we like to see relative to those
factors, and that is true for safety, that is true for

heal th benefit issues.

So, given a probiotic, what is our checklist when
sonmeone comes in to us? |t also has relevance not only to
the organism to the food that is being added to, to the use
it is being pr\tO, but al so has relevance relative to
‘manufacturing process and controls to ensure safety, .5 well
.as retention of any health effect.

So, | don't know whether that helps or not, but we
;are really sort of |ooking for these checklists that would

lbe specific for probiotic use.

DR BENEDICT: |t does. It helps a great deal. |
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am sort of processing whether we should spend three or four

mnutes on this viability question, and then in the next
section, which is health effects, incorporate these
checklists that Dr. Yetley is asking for into a discussion
of health effects, and try to really do focus on the kinds
of things that FDA would want to ask

So, why don't we just do what | just said. Bef or e

;me do that, let's just once nore get a final set of opinions
delivered succinctly and rapidly on the topic of viability,

fand let me just recap a couple of things.

we have tal ked about whether the organi sm shoul d

fbe viable the mnute it crosses the threshold of the body,

fand viability is either the ability to grow, netabolize, and

divide at the point that it hits the mouth, or is the

flability to be resuscitatable somewhere in the gut, and we

ask whether that is necessary.

This is tied, of course, into the definition of

the word probiotic, and if we think FDA needs a category for

tprobiotics that is different from dietary supplenents, then
[[viability may be the thing that is inportant. | am
Esensitive to the fact that industry woul d probably prefer it
igo into the dietary supplenent category. | am putting words

;’in people's mouths, and | don't nean to. Regulations are

;different.

If a probiotic is the sane thing as vitamn C, if
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t is the same thing as a product of chem stry or
iotechnology that is put into the body, then, viability may
e totally nonrelevant. If, on the other hand, the
robiotic requires growh, requires to be viable at a
varticular place in the gut, then, viability is inportant,

ut it goes beyond what we think is crucial. It goes to the
oint of where it ends up being regulated or how questions
nd up being asked.

So, | will put one nore thing to you. Suppose
omeone engi neers vaccinia virus, which is by nost
irologists' ternms not a viable organismuntil it hits the
ut and nmultiplies in an epithelial cell sonewhere, is that
. probiotic because it is or isn't viable, but is
-esuscitatable, Whatever the word is.

| think that if we could just focus on whether it
.s going to be in a category by itself, probiotic, or
vhether it is going to be just another piece of a leaf or a

ritamin, then, that is a different thing, and FDA will
srobably disag;ée w th everything that | have said, but if
you think it needs to be a different category, then, you

al nrost have to say viability is an issue, and
resuscitatability is an issue, and if you think it is going
to be the standard dietary supplenent, then, | don't think

viability is a factor

So, | don't know how you want to deal with those
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tatenents, just focus your thoughts, but if we could
uickly just hear what people think fromthe commttee,

et's say, then, we can nove on to the question of benefits
nd health effects.

Dr. Hot chki ss.

DR HOTCHKISS: | think two points. First, the
oments of Dr. O Sullivan and Dr. C enens bear repeating.
eople think they are viable. That is the world's
lefinition out there, and that is the way the thing is
ioing, and | think that is inportant to keep in m nd.

The second point is that if you don't have some
ieasure Of viability or resuscitation, then, you put al nost
sverything in this category. For exanple, if | have a
fermentation process that produces a vitamn, and | then
¢i11 off the fernentation, that the fermentation products
1ave that vitamin, and | either isolate it or don't isolate
it. If you don't have the viability issue in there, then
it seens to ne that becomes a probiotic, and | don't think
that is anything that we want under that definition

So, in order to differentiate this category of
potential health benefit fromother things, viability is an
inportant factor in ability or resuscitation or potential in
that, but it seems to me a vitamn nade by fernentation
Wi thout the viability characteristic, becones probiotic.

DR. BENEDI CT: As does bourbon
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Dr. Cydesdal e.

DR CLYDESDALE: Joe, did you want to then say

that it has to be viable within the subject, within the

human?

DR. HOTCHKISS: No, for ne that is not an issue,

because that issue falls under efficacy, and | think nost,

| maybe even all, probiotics, or a significant portion will be

| viable Within the target organism the human, but that is

covered under a broader domain of it nust be effective.

G anted, we should know the nmechanism and so
fiorth, but we have to have sone effect. If that effect
comes by viability within the organism fine. If it
doesn’t, that's fine, too. In that case, in ny view, it is

the outcone, the positive denonstratable benefit that is

{ i nportant.

But in order to categorize these products as

| something, viability seenms to me to be inportant.

DR CLYDESDALE: But what if | fed the vitamn A
and the dead organi sm and a viable one ex vivo didn't come
alive within the human, what is the difference?

DR HOTCHKISS: Well, that's nmy point. | don't
think we want to call a thing like that a probiotic.

DR, CLYDESDALE: No, but if it's ex vivo, it is

anynore, because it doesn't grow or duplicate. | don't
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understand the difference between that and the vitamn A

exanpl e you gave, because neither one are going to reproduce
and grow-if, | amsaying--if neither one reproduce and grow
within the human, | guess | don't understand the difference
DR HOTCHKISS:  But you saying that the one with
vitamn Awll grow outside of the human, but not in.
DR CLYDESDALE: | don't understand the benefit of
sonmet hing growi ng outside the human if it is not able to

grow inside the human.

DR. HOTCHKI SS: | could conceive of exanples where
that would be a benefit. For exanple, production of
| act ase.

DR CLYDESDALE: But don't consuners really
believe that these things will have sone effect on their
intestinal flora or at |east be alive for sonme period of
time, and sone of their effects are due to being alive for
sone period of tine?

DR HOTCHKISS: | assune they do, | don't really
know. | think they expect a positive health benefit. |
don't know if they expect themto grow inside themor not.

DR.  BENEDI CT: Dr. Cohen.

DR COHEN: It sounds |ike we are tal king about a
subset where essentially we are restricting the mechani sm or
claimto an inpact of a living organism For exanple; the
comments made about conpetitive exclusion, you are really
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tal ki ng about the inpact of a living organism \en you

talk about a fermentation, you are talking about a dead

so, it seenms that in the definition of probiotic,
it is not just that it is a living organism but that the
effect is nediated or the claimis mediated by the fact that
it's an interaction with a living organi sm

DR. BENEDI CT: Dr. Montville.

DR MONTVILLE: | have to disagree with you, Dr.
Cohen, because in the case of lactose intolerance, it's the
bet a- gal act osi dase, and one could give the |iving organism
in yogurt, and they die, and release the beta-gal actosi dase
and has the biological effect.

You coul d have freeze-dried lactobacilli, they die
and have the effect, or you could take a little capsul e of
bet a- gal act osi dase and it gets down to the intestine and has
the same effect, but at some point | think one has to draw a
line, and to draw the line of viable, you know at the nouth
this is as reasonable a place as any.

DR COHEN:  But, see, then | guess | have the
difficulty in then how do you separate the al cohol as a
fermentation product in the other exanple before, g4 tnat
you get back to lunpers and splitters in |ooking at things,
and is the issue to try to focus what we really nean by
probiotic very narrowy or nore broadly.

DR BENEDI CT: Dr. C enens
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DR CLEMENS: | appreciate the questions on

probiotics in terms of viability. If we | ook
futuristically, and you had indicated that, Dr. Benedict,
that there are several studies out there, both in in vivo
and ani mal nodels and in human studies that are very
suggestive, perhaps not convincing, but very suggestive that
the viability is not necessarily required and that, in fact,
as sonme of the studies have shown, that heat killed through
traditional thermal processing, actual ly may wel | deactivate
the organism but does not deactivate the effect.

DR BENEDICT: So, we arrive at the sanme place we
started. So, here is what | think we should do. There is a
| ot of very viable opinion in the record now on this topic
| think since it has been suggested that the Food Advisory
Committee will be asked to comment on these things again,
perhaps we should leave it to the FDA to focus the question
on the basis of viability to sonething, after having thought
about everyone's suggestions and everyone's thoughts, focus
t he thinking iﬁ‘a direction that we can address perhaps a
di fferent perspective of viability in the definition of
probi otics.

| am not escaping-- 1 am escapi ng--but | am not
trying to escape on the basis of anything other than | think
we have said everything that can be said. and | think that
we are not achieving, what | don't see anyway is a
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consensus, so perhaps if the Advisory Conmittee needs to

consider it alittle longer at leisure at hone, and FDA can
focus our thoughts at a later tine, and this wll enable us
to nove forward in the agenda unl ess sonmeone woul d |i ke,
especially fromthe FAC, would like to raise an objection to
that hypothesis, or from FDA jf you want us to keep going
we will keep going.

Dr. Sanders, do you have one last--

DR SANDERS: | amstuck with the occurrence, an
hour ago, where you took a vote and it was a unani nmous vote
that viability was an appropriate conponent of the
definition of probiotic, and even though | think the points

bei ng rai sed are very Iegitirrate, and it is very cl ear that

there are many physiologically active conponents out there
in the food supply, we have to decide, when we tal k about
probiotfcs, what a;e we tal king about.

If you want to administer fermentation end
products, great, it is just not, in ny opinion, not a
probiotic, so gﬁybe before you just shelve the issue, maybe
you could just take the vote again and see whether or not
there is, you know, even considering sone of the very
i nportant points that have been brought up, has the opinion
of the commttee changed.

DR BENEDICT: W can do that. The reason it was

resuscitated was the question by Dr. Bychanan about is it a
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#resuscitatabl e organism

DR SANDERS: Wl |, ny understanding is the point

was IS the resuscitation in the intestinal tract an

{l i nportant conponent of viability.

DR BENEDI CT:  Well, is resuscitation anywhere

linside the body an inportant component of using viability as

{la definition.

DR SANDERS: | thought | heard that they were

i specifically commenting on the intestinal tract, but
jregardless, you coul d use that then, but naybe that doesn't
Ineed to be even part of the concept of viability. paybe you
fdon't have to define that. Maybe that is what can be left
gfor | ater i s maybe a better understanding, but | think it's

lan inportant point.

DR BENEDI CT:  That was sort of ny take, yes
DR SANDERS:  Well, | think it is an inportant

jpoint that in terms of moving forward, jf we know what we

iare talking about, are we talking about the delivery of

fvi abl e organisns or not.

DR. BENEDI CT: But | think that was the--Dr.

§Si gman- Grant ?

DR SIGVAN-GRANT: | think we were talking about

Jthe resuscitability of freeze-dried organisms, so | think

ffin essence, it was alive, like in yogurt, and/or freeze-

dried or sonething that could be activated in some way or
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its conponents activated in some way in the G tract.

DR BENEDICT:  So, revisiting with another vote
if the conmmttee would like to vote again, it's the
conmittee's decision. | honestly don't know that we are
achi eving anything by continuing to machi nate when what we
need is maybe a little nore gui dance or what FDA needs, they
have gotten, and it's their ultimate decision in the final
anal ysi s.

Dr. Yetley.

DR YETLEY: It is your choice as to whether you

| eave it and want us to think about it, or you continue to
discuss it. | think fromour perspective, it's what is sort

of the common core for considering safety and efficacy

‘questions, is it that you have an organism alive or dead,

you the DNA or the cell wall or whatever it is, or is it
necessary that you start with a viable organismat |east at
the point of ingestion.

so, what is it that sort of drives a common core
of safety-efficacy questions, what is that sort of nininum
unit?

DR BENEDI CT: A fine question.

Dr. O Sullivan

DR O SULLIVAN.  Just a consideration. |f the
word "nonviable" is included for specific purposes like, for
example, delivering |actase or other enzymes or proteins, is
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to consider what happens when a bacteria dies. \Wat

actual l'y happens is, and you put it on the conditions under
whi ch enzymatic activities can occur, it breaks down, so the
length of time it is nonviable becomes a real issue then.

So, like if you just heat-kill yogurt, and then
ingest it, you are not giving tinme for degradation events to
occur, like you will find the degradati on enzymes are
generally the nore resilient enzymes within an organi sm and
they essentially chew up everything eventually.

So, that's a very inportant consideration. If you
include the word "nonviable" or "dead," you are opening up a
whol e new issue, | think.

DR BENEDI CT:  Thank you. | don't even have a
summary to offer you, but | think everyone is grateful for
all the comments. | don't want to put words in people's
mout hs. | still hear the word viability as being inportant.

Yes, Dr. (ydesdale.

DR CLYDESDALE: | amsorry, | would like to ask a
question of eit"her Dr. OS&ullivan or Dr. Montville. |f you
take an organismthat is freeze-dried viable outside the
body, is that a better delivery vehicle fromwhat you just
said of the enzynes and netabolic endproducts than taking an
enzynme that is not viable, that is dead, assum ng neither
one of themresuscitates within the body?

'DR MONTVILLE: Couldn't say.
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DR CLYDESDALE:  You can't say.

DR O SULLIVAN:  If you are using, if you are just
using a specific exanple of a freeze-dried enzyme--

DR CLYDESDALE:  Versus a heat-killed, a freeze-
dried m croorgani smversus a heat-killed m croorgani sm

DR O SULLIVAN:  Well, then, it's not in a food.

DR CLYDESDALE: No, that's right, not in a food

DR O SULLIVAN: ~ Well, then, it's a capsule.

DR CLYDESDALE: Ri ght

DR. O SULLIVAN:  Well, | amtalking about in a

food, because in a food you have conditions in which enzymes
can work

DR. BENEDI CT: But we still cone back to if it's

freeze-dried and viable or resuscitatable, that's one thing;
if it's heat-killed, and it was alive, that's another thing.
Hw is it heat-killed and not alive anynore any different
fromcoleslaw? | don't nean that in the facetious sense.
Are wve going to define this as sonething different or are we
going to incluae it in sonething that we already have a
definition for?

Dr. Gaskins:

DR GASKINS: | can just summarize what | have
heard, and it seens that viability going in defines
probiotic. Viability coming out would relate to clains nade
efficacy, and that can be easily neasured.
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DR BENEDICT: Dr. Russell

DR RUSSELL: | was just going to say | think Joe

nmentioned that concept before, and I am com ng around to

fthat the nmore | think about this nyself, that it is really

an efficacy question.

DR BENEDICT:  On that note, the next thing on our
list are potential health effects, and we are asked to
consider, and | think viability will raise its attractive
head agai n.

What scientific elenents--this is inportant--what

scientific elenments woul d be conmon in considering potentia

health effects?

We want to propose or to suggest the scientific
structure. W want to suggest al nmost a checklist, as Dr.
Yetley has suggested. W want to suggest these things and
put theminto priorities. \What are the questions FDA shoul d
ask about health effects? | probably have the inevitable
list to help focus.

Sonme things | think are fairly obvious fromthe
very nice presentations we heard - identify, the word
"efficacy" is the point. W need to think about effective
dose, the proposed dose, the delivered dose, the dwell tine
in the systemof either living organisns that have becone
col oni zation conpetitors or the products that we are talking

about that are giving us the benefit.
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| think we asked questions about synergy anong

various strains, not only the ones that we put in, but the
ones that are resident, the effects of culturing and scale-
ap on the later characteristics, the effects of the delivery
vehicle and its excipients, do these enhance the health
effect or not, and if they do, you have to consider that.

So, with respect to strains, that is a |list of
t houghts that | gleaned fromthe various speakers, and then
there are several other categories. W nust talk about
col oni zation, localization, and some interesting points have
come up.

Col oni zation of various areas in the intestine
appears to be different. Colonization of various target
sites other than the intestine we probably decided not to
di scuss, strength of conpetition, and an inportant one, the
ability to penetrate the mucus | ayer that we heard about
yest er day. | nean is it really colonization or are you just
achieving sonething in the nucus.

Are {here contact nol ecul es' receptors? W know
that some bacteria nake their own receptors for going into
certain cell types. That's in vitro studies. Are there
nolecules |ike carbohydrates, proteins? pg the organisns
Inter Mcells, do they enter epithelial cells?

These are things that are probably nuch nore
jdetailed than the FDA wants to hear, but | amtrying to give
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you a recount of some of the things that were discussed.

Effects on the gut lumen, jnppact on the resident organisns,
the 4- or 500 we know about, and the 4- or 500 we don't know
about .

Changes in pH, nutrients, conpetition for

nutrients, vitamns, iron, carbohydrates, bile salts

7

absorption of mnerals. Effect on the various syndrones.
This is the real health effect - diarrhea, hypertension,
cholesterol, all of the things we heard, Helicobacter in the
stomach, carcinogenesis, effect on food sensitivities which
are not allergies, and then the |ast ones are general
effects on the host response - dpes the or gani sm have an
effect on the inflamatory system which is not the sane as
the immne system do they increase the inflammatory
response to pronote disease resistance or do they decrease
the inflammatory response to help you with sonething |ike
inflanmmatory bowel disease, and these are not necessarily
mutually excl usive or inclusive.

The i mune response is different.  antjpody
production, we heard a | ot about secreted |GA, and there are
other antibodies reasonably to be talked about. 1 .q]
function, there are two kinds of T-cells, alpha-beta T-cells
and game-delta T-cells, and the gamma-deltas are vastly
different fromthe al pha-betas. 'Does the FDA need to worry
about the effects on these things?
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Menory responses, of course, are inportant. T-

helper 1, T-helper 2 cells, are they going to help with
cytotoxicity, are they going to affect--this is really at
the detailed level, but where do we want to draw the line
about what is the call-down |ist.

In addition to the imune system are there
effects on the epithelial cells? W heard that epithelial
cells, when contacted, will secrete cytokines and chenoki nes
and growth factors. W know that that affects the
appearance or disappearance of the Mcell.

W know that that affects other things, the
appearance of inflammtory responses locally. and in the
effects of the delivery vehicles here, and the excipients on
all of the effects of the immune system

That will do.

The questions that we have are, first of all, that
is clearly not everything that you guys can think of or that

you heard in the presentations. The question is what is
i nportant to th\e FDA.

The first thing. Wat is the highest priority and
what are the auxiliary things FDA nust do, what is their
checklist, what is their call-down? Do you want to divide
themup into subsets and tal k about what is inportant about
the strains first and then what is inportant about other
things? Do you just want to free-associate?
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